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The early testing of straight and 15 degree vectored nozzles
using a six component thrust stand was extremely difficult and
at times appeared to be impossible. The breakthrough occurred with
Scott Flakes work Figure 22, page 40. With the installation

of externally pressurized bellows in the air supply the moment
produced by a 15 degree vectored nozzle could be differentiated
from the straight nozzle. This data indicated that the six
component thrust stand worked and that accurate thrust vectored
readings were possible. The work of students Scott Flake and
Greg Devlin have been included as the final report for

NASA Grant NAG 2-559.
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ABSTRACT

This project compared the forces and moments produced by straight
and 15 degree vectored nozzles. Using the six component thrust
stand in the engines lab at Cal Poly several trials were performed. This
data was then reduced using first a computer program and then later
an electronic spreadsheet. This reduced data was graphed and
compared. As a result of these comparisons some unexpected forces
were discovered. Several more tests were run including a zero thrust
test and a statistical comparison were done to discover the source of
these discrepancies. As a direct result several nozzle changes were

made and significant revisions to the thrust stand are being made.
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OBJECTIVES

The objectives of the Senior Project are as follows:
1. Compare the thrust produced by a straight conical nozzle
to that of a nozzle offset by 15 degrees.
2. Learn the operation of the FLUKE data aquisition system.
3. Write a computer program to reduce the raw data.

4. Determine the precision of the thrust table.

- RESULTS

-—

_The results of the test on October 9,1990 are on pages 19
through 21.

2. The results of the test on December 14,1990 are on
pages 22 through 31.

3. The results of the test on December 19,1990 are on
pages 32 through 41.

4. The results of the test on January 24,1991 are on
pages 42 through 50.

5. The computer program was done on a spreadsheet, and is
contained on a Macintosh disk.

6. The program for the FLUKE is with the computer in

building 13 engines lab.



DISCUSSION

A. Background

This project compares the thrust produced by two nozzles. These
nozzles are supplied with high pressure air. The maximum pressure
supplied is 110 psig. Using the supply valve any pressure can be
obtained for testing purposes. As air is supplied to the nozzle a thrust
is produced by the nozzle. By mounting the nozzle on a thrust stand

the forces and moments can be measured and recorded.

The six component thrust stand is the heart of the system. It is
comprised of six load cells. These load cells can measure forces and
moments in three dimensions. The ability to measure not only the
reactions but the forces and the moments are very valuable. Using
this ability 1 was able to study the effects of the straight, 15 degree

offset, and zero thrust nozzles.

The future of the thrust stand includes the mounting of an
additional nozzle. This would allow much more testing involving the
mixing of the nozzle exhaust, and other applications. All of these
combinations can be handled by the thrust stand and the FLUKE data

acquisition system currently installed.




B. Equipment

This project started with the major pieces of hardware in place.
The thrust stand was completed, both the straight and 15 degree
nozzles were in place, and the FLU KE data acquisition computer was
connected and working. All of this equipment is located in Building's
13 Engines lab. As| started this project the load cell placement and
calibration had just been completed and the FLUKE was programmed
to read the load cells and pressure transducers. The temperature
thermocouples, though physically in place, had not been connected to

the FLUKE.

The Thrust Stand load cells are calibrated and attached to the
FLUKE. The inlet plenum for a single nozzle was mounted on the
Thrust Stand and one nozzle was attached. Either the straight, 15
degree offset, or zero thrust nozzles are available for testing. The inlet
plenum was attached to the air supply lines with flexible hose. The
entire set-up was mounted on a pedestal setting on the floor. The

sttachment to the floor was not permanent yet.

There are three nozzles available for testing on the thrust stand.
These nozzles are pictured in Pictures 1 and 2. First the straight
nozzle is used for thrust only in the Z axis. It has zero offset. The 15
Degree nozzle is ‘dentical to the straight nozzle except that it was cut
at a 15 degree angle and welded back together to provide a thrust
vectored at 15 degrees. These two nozzles are identical in all other
respects. The zero thrust nozzle is used to pressurize the stand for

testing purposes.



Bellows evolution

- 4l

Photograph 1




L

Straight Nozzle

15 Degree Offset Nozzle

Pressurizing Nozzles

Photograph 2




The data recording is provided by a FLUKE data acquisition
computer. The FLUKE is connected to all six load cells and the two
pressure transducers. The computer monitors all eight channels and
displays the information on a screen. The excitation voltages for all
the load cells and transducers are provided by the computer. Using
the software provided the information coming into the computer can
be manipulated and processed. This additional processing comes at
the expense of sample frequency. Because of this the computer was
programmed only to give the average of the last seven pressure
samples. This information allowed us to determine when steady state
had been achieved during testing. When the instantaneous reading
matched the average reading, steady state was achieved and a reading

was recorded.

C. Data Reduction

My first objective was to write a program to take the load cell
readings displayed on the Fluke and convert them to reactions and
moments. The program was written in BASIC so that it could be used
on an IBM, which was to be placed in the lab. After the first program
was written an error was found in the equations describing the forces
and moments. This error was corrected by Don Backlund. The new

equations are:

FX=R4 (1)
FY= R5+R6 2)
FZ=R1+R2+R3 (3)



MX=RT*YT1+R2*Y2+R3*Y3 (4)
MY=R2*X2-R3*X3 (5)
MZ=R5*X5+R6*X6 (6)

Using these new equations, the program was updated. The listing is
included in APPENDIX A. Also in APPENDIX A is a diagram showing
the directions and sign of each load cell. The new program worked

correctly and was written for an IBM and a Macintosh.

As further tests were conducted the program became bulky and
slow. The equations were then transferred to a spreadsheet. The
spreadsheet consisted of several files. First there was the database.
This included all the raw data from the computer printouts. The data
from all the trials is stored here for ease of use. Next there are several
files for each trial. These files are linked and then the spreadsheet

automatically calculates and formats the data.

The data from the spreadsheet is now in table form. The data was
then imported into a plotting program called “Cricket Graph” and the
plots were generated. This program also calculated Lineal Regressions
of the data. This feature became important to me later in determining

possible problems in the test stand structure.

D. Trial of October 2,1990

This was the first trial of the test stand. The data was taken with

the flexiable hose attached and no bellows. The data from this test



showed that significant work was needed in order to get good data.
This data was not plotted but showed clearly that there was a problem
with the stand set-up at this point. The forces in the Z direction were
higher for the 15° nozzle than for the straight nozzle, and the data was
not consistent at the same pressure. From observations during the test
it was noted that the hoses had a lot of play in them. As the air
pressure increased the hbse would flex and push on the test stand.
This introduced external forces and interfered with the actual readings.
This test prompted us to redesign the air supply arrangement; it was
clear that a flexible hose would not work. The idea for a bellows
arrangement was brought up here and Don Backlund designed an
externally pressurized nozzle to be installed at the intake of the
plenum. My idea of a bellows on the output side of the bellows was
put on hold because the materials for the inlet bellows had been

aquired.
E. Trial of December 14, 1990

This run was conducted with a single externally pressurized
bellows. From previous testing and observations it was determined
that neither the hose nor the convoluted plastic bellows were working.
Test runs were conducted on both the straight nozzle and the 15°
vectored nozzle. Twenty-one sets of data were taken for each nozzle.
This original data can be found in APPENDIX D. Using the revised
basic program, the spreadsheet had not been finished yet, the data was
converted to reactions and moments. Tables 1 and 2 show this

reduced data in table form. From this data a set of curves showing a
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comparison between the straight and 15 nozzle were produced.
These curves are shown in Figures 1 through 12. From these curves
the data generally had significant scatter, we had hoped for less scatter
than the curves indicated we had. Additionally the data wasn’t
repeatable. Two points in the straight nozzle test P=31.6psig and
P=31.7psig were significantly far apart with the moment in the X
direction the worst with a percent difference of 69%. It was
concluded that the manifold was exerting a large side load on the test

stand and thereby causing faulty data readings in the load cells.

The next step was a detailed investigation of the movements of the
manifold and the test stand using a dial indicator. The dial indicator
showed the movements of the test stand and the air manifold as they
reacted to the forces from the air manifold, the pressurized manifold,
and from the nozzle. From this investigation it was discovered that
when the test stand was pressurized there indeed was some noticeable
loading of the test cells. It has been theorized by Dr. Carpenter that
these forces may be due to the bellows being in shear. During this
investigation test cell #2 slipped in its holder when loaded. This cell
was fixed as best we could by tightening the set screws that secure it,
longer mounting wires and additional fasteners are needed to finish
the job. Extra supports of the supply pipes were also added. From the

previous tests it was determined that additional rigidity was needed.
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F. Trial of December 19, 1990

This trial used a dual bellows arrangement to reduce the data
scatter by reducing the side loads, and eliminating the forces caused
by the bellows being in shear. Tables 6 and 7 show the reduced data

and Figures 13 through 24 show graphically this information.

The first observation was that the data had significantly less scatter
when compared to the previous trials. When these two runs were
compared with each other the Forces in the Z direction looked the
same as the Moments in the X direction. There was a significant
improvement in the Moments about the Y axis. These moments are
expected to be zero; in the December 14 test they ranged from -2 to -
10 in-1bf. With the new bellows installed these moments were
reduced to about 1 to -3 in-Ibf. Also the moment produced by the
straight nozzle in the Z direction was virtually eliminated. The major
problem left unsolved was the large moment in the z direction
produced by the 15° nozzle. We had hoped for something close to
sero. And the small moment in the Y direction, which had been

reduced but not eliminated.

G. Zero Thrust Trial

with the additional improvements on the test stand and the data

of the two major tests complete | now wanted to find out how the test
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stand reacted to pressurization with no thrust. To do this the zero
thrust nozzle was used and eleven readings were taken throughout the
test range. These results are located in table 8 and shown in Figures

25 through 36.

Looking at each Force and Moment one at a time the Force in the
X direction was very nearly zero with a range of about -0.05 to -0.35
Ibf. In the Y direction the force was linear and varied from -2 to -10

Ibf. The equation of the line and correlation coefficient are:

y = 0.20900 - 0.1051x (7)
Rz =1.000

The linearity of this force is surprising because there are so many
factors that could affect it. Because it is so linear | think that the bulk
of this disturbance is being caused by the bellows. The linearity
comes from the fact that it movement is so small a small angle
approximation could be applied to the shear in the bellows. This
would linearize an equation that had an angle associated with it. The
good news is that it is linear so if this effect cannot be removed
mechanically it can be removed mathematically using equation 7.
The force in the direction was mostly scatter and ranged form -0.05 to
-0.4. The force in the Y direction produced a moment in the X
direction that was also very nearly linear. The equation and

correlation coefficient are:

y = 8.089 e-2 + 5.3016 e-2 x (8)
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R2=0.975

This could also be removed mathematically by removing the force in
the Y direction. The moment in the Y direction ranged from O to 0.4
and was again scatter. The moment in the Z direction was also scatter

and ranged from 0.7 to 1.3.

This test showed clearly that there are substantial forces and
moments being produced and recorded by our instruments besides the
nozzle. Until these external forces are removed the test stand will give
erroneous readings and mask what is really going on. The problem
was narrowed down to three areas, the first being the nozzle, second
the supply piping, and third the accuracy of the readings. From this
and the other data it was concluded that the stand needed to be made
more rigid. A table is being built to replace the current apparatus; this

should help reduce the external forces being introduced into the stand.

H. Accuracy of the Stand

To test the accuracy of the stand and the instruments ten readings
at the same plenum pressure were taken. Four different pressures
were used for this test. Using this data the standard deviation and
variance were calculated for each load cell. The major assumption
that had to be made was that the data followed a normal distribution.
There was not enough data to show this distribution and there was not
enough time to take enough data to show a normal distribution. This

information is collected in Table 1. Using load cell 4 as a typical cell



Summary of Statistical Calculations
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Rl R2 R3 R4 R5 R6

P=12 .8 psig

Mean 0.745 0.737 0.681 -0.01 -0.701 -0.563

Variance 0.000539 0.00176 0.00119 0.000244 0.000343 0.000068

Standard Deviation 0.023214 0.0419 0.0345 0.0156 0.0185 0.0082

P=24.5 psig

Mean 1.483 1.343 1.307 -0.015 -1.331 -1.085

Variance 0.000312 0.00069 0.000957 0.00025 0.000277 0.000361

Standard Deviation 0.01767 0.02627 0.0309 0.0158 0.01663 0.019003

P=40.7 psig

[Mean 2.455 2.115 2.093 -0.03 -2.192 -1.831

"Variance 0.000361 0.00054 0.002112 0.00289 0.00013 0.000343
~—|Standard Deviation 0.019 0.0232 0.04596 0.0537 0.01135 0.01853

P=78.7 psig

Mean 4.726 3.974 3.999 -0.19 -4.283 -3.77

Variance 0.000604 0.003827 0.00243 0.00732 0.000112 0.00015

Standard Deviation 0.0246 0.06186 0.0493 0.08556 0.0106 0.0123

TABLE 1
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the distribution ranged from 0.0156 at the low pressure of 12.8 psig to
0.08556 at the high pressure of 78.7 psig. As the pressure got higher
the standard deviation got larger as did the variance. This was the
pattern of all six load cells on the test stand. This shows that the test

stand is much more accurate at the lower pressures than at the higher

pressures.



“—

16

CONCLUSIONS

1) The test stand does a good job of showing gross comparisons

2)

between the straight and 15° nozzles. By looking at the data from
December 19 the moments in the X direction show just how
much the 15° vector makes. While the straight nozzle produces
essentially a zero moment the 15° vectored nozzle produces a
moment of almost 100 in-Ibf. The moment produced is linear

with an equation of:

y = 2.0367 + 1.0489x 9)
Rz = 1.000

The test stand has several external forces acting on it. These
forces are interfering with our ability to accu rately tell what the
nozzle is really doing. These anomalies are most apparent in the
zero thrust test. Surprisingly these external forces turned out to be
linear. The cause of these forces is first the supply piping
deflecting as the pressure increases and two the bellows being in
shear. By building a new table that will rigidly support the
bellows and remove the forces from the supply piping these forces

could be virtually removed.

The test stand works best at low pressures, below about 25 psig in
the inlet plenum. The statistical analysis shows that as the

pressure increases the variance and the standard deviation
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increase rapidly.
Because of this, tests that require the highest accuracy should be

limited to 25 psig.

The thermocouples should be connected and calibrated. With
this information additional calculations could be made to

determine velocity and then in turn an actual thrust.

The wires on the load cells need to be a larger diameter and the
screwsthat tighten them need to be larger. Without larger wires
and screws the load cells cannot be tightened properly. Load cell
2 was already found to be loose and tightened as much as the

allen wrench would allow, which is not enough.
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Fz, in-Lbf
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Comparison of Forces in the Fz Direction
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Comparison of Moments in the X direction
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Comparison of Moments in the Z axis
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R1, in-Lbf

R2, in-Lbf
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R3, in-Lbf

R4, in-Lbf
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Comparison of load cell 3
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Comparison of load cell 4
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RS, in-Lbf

R6, in-Lbf

December 19, 1990
Comparison of load cell 5
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Fx, in-Lbf

Fy, in-Lbf
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Comparison of Forces in the X direction
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Comparison of Forces in the Y direction
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Fz, in-Lbf

December 19, 1990
Comparison of Forces in the Z direction
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My, in-Lbf

My, in-Lbf
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December 19, 1990
Comparison of Moments in the X direction
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Comparison of Moments in the Y direction
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Mz, in-Lbf

Comparison of Moments in the Z direction
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Results for Tests Performed on
January 24, 1991
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R1, in-Lbf

R2, in-Lbf
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FIGURE 25
Load cell 2
January 24, 1991
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R3, in-Lbf

R4, in-Lbf

0.0

Load cell 3
January 24, 1991

.
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FIGURE 27
Load cell 4
january 24, 1991
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FIGURE 28
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RS, in-Lbf

R6, in-Lbf

Load cell 5
January 24, 1991

]

; N
\\ y =9.3843e-3 - 5.3410e-2x RA2 = 1.000
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FIGURE 29

Load cell 6
January 24, 1991

TN o 1]

N Y =0.19962-51700e-2x R~2 =0.999
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FIGURE 30
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Fy, in-Lbf

Fx, in-Lbf

Forces in the X direction
January 24, 1991
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FIGURE 31

Forces in the Y direction

january 24, 1991
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FIGURE 32
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Fz, in-Lbf

Forces of the Z direction
January 24, 1991
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Moments in the X direction
January 24, 1991
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Moments in the Y direction
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Mz, in-Lbf
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Moments in the Z direction
January 24, 1991
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Conventions
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Reterence coordinate system and Sign conventions

By:

Donald Backiund

Tn aptain useful output data from a thrust stand it 15 necessary 10
nefine a reference cooranate system. For the Cal Poly six-
component Thrust stand, this coordinate system 1S defined as shown
infigure 1. The xy-plang shewn will be referred {0 s the “reference
ne” The Six load cells are designed to all lie inthe reference

<

T RS
R2 Fy

R6
‘ Fx
R3. Mx

X

The forces measured by the lecac cells are represented by the ferces
21 through Rg in the figure. The siX compenents measured by the
stand, Fx, Fy, Fz, Mx, My, and Mz, are shewn. Note that this figure
defines the sign convention for these components. Each load cell is
located at some coordinates (xj,yi,zi) relative to the reference
coordinate system. The six orthogonal components measured can, in
a general Torm, be calcutated a3 follows:



No o 4355 —
12 -
r—:"\ = 4 (/
e : Y~ - U35 N
r\( ""‘ R \‘(l“' . - C‘
N Y . D
Mx = R1y1 + Royz + Rayz - R3zs - ReZg Xg *~ -4 “
My, = -Ryxy - Roxe - Rv~<~ + R424
-l = . v, » Ho
Mo = Hs)5 + RgXg — Kaya 6
The gistances X1, Aq, and y4 are designed to be zero. As the load
cells are designed to all lie in the reference plane, each cell's z-
coordinate will be equal to zero. The equations then become:
Fx =Rq
Fy=Rg + Re
Fr =Ry +R2+ K3
M= Ryt Royz * R3y:
~ iy = ~Rovp - BaEvg
M- = Revg + RgVg
Knowiedge of these six components can be used Lo define a singie
Lhrust vecior,
= (T CFT+ (PR
and its location in space relative to the reference plane, (X, ¥, Z), as
shown 1n figure 2. The coordinates (%, ¥, Z) are Tound by writing the
equiiibrium moment equations about each of the three axes of the

reference coordinate system.

MX*F92~F2§'=O
My"Fx'-Z-‘*FZ;(:O
Mz“’ ny_" Fy)—(—=0

O +Fz -Fy|{(¥X} (Mx
-Fz O +Fx}ivi{=iMy
Fy -Fx 0 {{z) Mz
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APPENDIX B
Statistical Data
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APPENDIX C
October 2, 1990 Data
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TS

C*JP.Q&&A

2 6cT 90

- ®

Svstem igentific

A 7#Fressure 1

azoxFress. 1 Ave
E 1xRead
g ZxRead
E ZrRead
R 4x*Read
E S*Read
g &+Read

oMb

E2 2 3 8

a 7*Fressure 1

azoxFress. 1 Ave
1 *Read
2xRead
S#Rkead
4xRead
SxRead
oxRkead

Mmoo om
oMb dr -

AERR R

S\DE

61

SRAlG HT NOZZLE

— N0 EﬁngmUS

ation

Value

Q. &

0.1

Value

g;\o:'\,uw\a/ FLAKE

x#%%% Record QO-Jan—-72

00: 39

Frocess parameter list

Unit Alarm
psig

psig

1bf

1bf

1b+

1bt

1b+

1bf

messages

sxwe® Recora 0039 - QO-Jan-72

Frocess parameter list

Unit Alarm messages
psig

ps1g

bt

1b+

1b+

1b+t

1b+

1bf

sxesy Recora Ou:4l ao-Jdan—72



cvstem 1dentification

wx®x MONitor ®¥%
# Name

@ 7#Fressure 1

& BeFressure 2

AZOxFPress. 1 Ave
AZ1%Press. 2 Ave
1 *Read
2«Read
IxRead
4xRead
S«Rkead
&+Read

mmeemeeo o

[ L R S R

e 222 2

Svstem 1dentification

value Unit Alarm messages
-2.8 psag
-1.1 psaig
-2.8 psig
-1.1 psig
25.87 1lbf
-16.97 1b#
20.22 1o+
-0.84 1bf
0.7 1bf
0.79 lbf

»enex Record ©0:41 - QO-Jan-72

data Process parameter list

44 Monitor #¥x
# Name

value Unmit Alarm messages

A 7xPressure 1

A B*Fressure 2

as0OxfFress. 1 Ave
AZ1xPress. 2 Ave
1+Read
2xRead
S+Read
4xRead
S«Read
bxRead

m o mw o
[NV Sy

E2 L 8

System ijdentification

A 7*Pressure 1

A BeFressure 2

AZOxFress. 1 Ave
AZ1#Fress. 2 Ave
1xRead
2xRead
ZxRead
4xRead
SxRead
sxRead

mmmm
LR R

L2222

Svstem identification

23.2 psig
34.6 psig
23.4 psaig
34.8 psi1g
26.60 1bf
-14.58 1bf
22.90 1lbf
-0.55 1lbf
-0.58 1bf
-0.22 1bf

suxex Record 00:42 - 00-Jan-72

data Frocess parameter list

value Unit Alarm messages

xxxe% Record O00:43 - Q0-Jan—-72

data Process parameter list

#ax Monitor #x*

value Unit Alarm messages




- 7#Fressure 1 26.72 psig
A 8xrressure o 41.0 psig
ATOxFress. 1 Ave Z8.5 psag
LZ1eFress. & Ave 41.2 psig
E 1l+Read 1 25,08 1bf
B 2*Rkead 2 -14.16 lbf
E ZxRkead o 73.31 1be
E 4xkead 4 -0.591 1lbf
B S«xRead O -0.75 lbf
E S*Read o6 -Q0.39 1b+
LR 2 22 +s#¥x%x Record Gz 45 -
Svestem 1denti1fication data Frocessz parameter list
*»%¥ MOnil1tor **x¥
# Name Value Unit Alarm messages
A 7*Fressure 1 -Z.8 psag
A 8«*Fressure 2 -1.1 psig
A20*Fress. 1 Ave ~-2.B psag
AZ1*%Fress. 2 Ave -1.1 psig
B 1+*Read 1 25.68 1bf
B Z*Read 2 -16.54 1lbf
- ZxRead & Z20.Z6 lby
E 4#Read 4 -0.97 1b+
o S*Rkead © Q.60 1bf
B &*Read & 0.63 1bf
Rl il *x¥xxx Record OO:4¢ -

Svstem 1dentification data Frocess parameter list

63

oOo-Jan-72

0O-Jan-72

*+¥ Monitor #xx

# Name Value Unit Alarm messages

~ 7*Fressure 1 peiag

A E#fFressure 4.7 osig

AZO*Fress. 1 Ave Z2.0 psaiga

AZ1*Fress. < Ave 45.9 psig

& 1#Read 1 29.65 1bf

E Z*¥Read = -13.2& 1bf

E 3xRead 3 23.61 1bf

E 4xRead 4 -0.71 lbf

E S*Read S -0.6% 1bf

E s+#Read 6 ~-0.327 1bf

EX 2 2 2 *xax¥ Record Os: 46 -
Svstem 1dentification gata Frocess parameter list

QO-dan-72

*#x MoONnitor #xx

# Name Value Unit Alarm messages
n 7®Fressure 1 psi19
L S#Fressure 2 : psig
AZoxFress. 1 Ave 2.8 pbsao
A21xFPress. & Ave -1.2 psag
& lxhead 1 Z8.47 1bf
E I#Read = -15.68 1bt

PP&;E “5

oﬂ\egg\é Q™



B ZeRead 2 Z0U.2S Lbt
K 4+rRead 4 ~-0.97 1b+
B S*Read S 1.06 1b+
E &+*Read o 0.82 1b+t
L2 2 & % 3

svstem i1dentification data

#%5 MON1tOr #*k

# Name Value
~ 7#Fressure 1 42.7 psiq
A BxPressure 2 60.4 psig
&420*Fress. 1 Ave 42.9 psig
A21%Fress. 2 Ave &0.6 psig
E 1#Read 1 J0.26 1bf
E 2#«Read 2 -12.02 1b¥
E SxRead = 25.15 1bf
E 4xRead 4 -0.38 1lb¢
E S#Read S5 0.05 1lbf
E 6%Read & -0.35 1lbf
L2 2 2 2
System identitfication data

# Name Value

A 7#Fressure 1 -2.8 psig
A QuFressure 2 -1.2 psig
AZCOxFress. 1 Ave -2.8 psag
AZ1*Fress. = Ave -1.2 psig
E 1xRead 1 25.84 1lbf
B 2xRead 2 -17.12 1lbf
E TZxRead = 20.79 1b+
E 4xRead 4 -1.28 1bt
E SxRead S 1.00 1bf
BE o+kead © 0.92 1lbf
EX 2 2 23

Svstem identification data

*xx#t MON1tOr #%+
# Name

Value

4%.2 pesi1g

& 7#Fressure 1

¢ 8#Fressure I 69.4 psiq
HZOrFress. 1 Ave 49.6 psia
A1 xFress. 2 Ave 659.8 psiqg
& 1*Read 1 31.2% 1bf
E Z#Read 2 ~11.82 1lb+t
L Z+Read T T6.29 1b+t
E a3xRead 4 -0.54 1bf
E S*xRead 5 -0.01 1lbf
E a*read © -2.22 1lbf

Unit Alarm

Unit Alarm

Unit Alarm

64

+sxa%¥ Record OOO:d7 - vi-Jan-=7Z=

Frocess parameter list

messaqes

*xx%% Record QO:47 - Qu-Jan—-72

fFrocess parameter list

messages

xxux® Record 00:48 - ao-Jan-72

Frocess parameter list

messages



LR X 8l

Svstcem jdentifi1cation

»¥¥ MON1tLOr #*#¥*

Value

@ 7wfFressure 1 -Z.8 psig
A SxFressure = 1. psi@
AZO*Press. 1 AVE —<.& ps1g
at1xfFress. = RVE -1.2 psig
B 1+Fead 1 Z5.74 1bt
E IxRead I -16.94 1bt
E S+#Read 20.58 1b4
B 4xRead 4 —1.63 lbf
E S+Read s .80 1b+t
E &*Read & 0.51 1b#f
P

Svstem 10entification ogata

#=%x% Monitor *#¥*

# Name Value
- 7*Fressure 1 59.0 pesig
A BxFressure 2 82.1 psaig
AZO*Fress. 1 Ave S$9.0 psig
AZ1xFress. 2 Ave 82.0 psig
E t*Read 1 Z2.44 1bf
E ZxRead 2 -10.55 1bf

B Z+Read = 27.46 1bf

B 4xRead 4 -0.37 1bf
B SxRead S -Q.94 1bf
H &s*Read & -1.17 lbf
R b 5 3
Svstem i1dentification gata

®£%% MON1TOr *%*
# Name

A 7*Fressure 1
& Gxfressure O
“ZO*Press. 1 A
AZ1%¥Press. I A
E 1+*Read
B 2xRead
B ZxRead
& 4xRead
B S+Read
o sxRead

oMbl

LA A & g

Value

psig
psig
psig
ps1g
1bf
ib+
1b+
1bf
1b+
1b¥

Unit &larm

Unit Alarm

unit Alarm

+xxx¥ Fecord

_Frocecs carameter list

s 48 -

65

L e L R

messages

*w#xx%x Recorag

Frocecs parameter list

messages

OO SO -

QO-gan-72

xux%+ Record

Frocess parameter list

00: S0 -

messages

*#uxy Record

00: 351 -

00-Jdan-72

ou-Jan-72



#%¥¥x# Recorc

Ffune'ss bal alieler 1150

messages

OO S Qu-dan-7=

Frocess parameter list

messaoes

*#++% Record

00: 32 Q0=-Jan—-72

Frocess parameter list

mescsages

Dvoiloin ldeiLlTilaliUlh Uate
*x+ MON1TOr *#*

# Name Value Umit Rlarm
= 7#Fressure 1 64.1 psia
A S*Fressure o 0.3 psig
AZ0%Fress. 1 Ave 64.2 psiga
AZ1*Fress. = Ave 0.3 psia
E 1%*Read 1 I2.77 1bef
E 2xRead 2 -10.09 1bf
£ Z¥Read = Z8.0% 1bf
E 4xRead 4 0.02 1bf
£ S+#Read S 0.29 1lb¥
5 o+Reaog & -0,02 1bf
L & 2 X
Svetem i1dentification data
*%% MOTLLOr *#%%

# Name Value Unit Alarm
A 7+Pressure 1 -2.8 psig
A S#Fressure — -1.2 psig
AZO*Fress., 1 Ave / -Z.8 psaig

T1#fFress. = Qve -1.2 psig
E 1+Read 1 25.82 1bf
E 2#Read_2 -15.34 1bf
E TxRead 20,05 1bf
E 4+Read 4 -2.17 1bf
B S*Read S 1.01 1b+f
E 6¥Read & Q.73 1bf
E 2.5 & & 3
Svetem i1dentification data
+x+ MOM1tOr *%=

# Name value Unit Alarm
+ 7xFressure 1 -2.8 psag
A SxFressure Z -1.2 psag
AZO*Fress. 1 Ave -2.8 psig
~Z1#Fress. 2 Ave -1.2 psig
L 1+*Read 1 25.84 1bf
K Z#Read 2 -16.79 1b¢
B ZxRead I 20.41 1bf
E 4#Read 4 -0.92 1b¢f
E S+*Read S 0.87 1lbf
B o*Read & .71 1bf
* ¥ N
Svstem 1dentification gata
*x» MON1tOr #%*

®# Name Value Umt Rlarm

*#x%#¥ Record

QU: ST OO-Jan-7z

Frocess parameter list

messaqec

66



Unit Alarm

*nu%¥ Record QUS4 =

frocecss parameter list

67

Qo=-Jdan-72

messages

unit Alarm

~ 7¥Fressure 1 psi1g
" &»rCressure © ps1g
AZOrFress. 1 Ave . pEig
H21+#Fress. 2 Ave pPs1qQ
& 1+kead | lb¢f
b ZwxRead = 1bft
I Z#Rkead 16+
E AxRead 4 lb+
B S*Read S 1b+¢
B orRead & 1b+
L2 5.5
Svetem 1dentification data

#%% MoOnitor #%**

# Name Value
A 7#FPressure 1 -2.8 psig
A QxFressure 2 -1.2 psig
AZOxFress. 1 Ave ~2.B psig
421%Press. = Ave -1.2 psig
B 1*¥Read 1 £5.70 1bf
B 2*Read 2 -1&.75 1bf
B IxRead = Z0.40 1bf
& 4xRead 4 -d.86 lbf
£ SxRead S 1.19 1b¥
B o¥Read o Q.90 1bf
R Xk &3
Svstem identification data
*x% MONitor #¥*#%*

# Name Value

~ 7*Fressure 1
A SrFrescsure -

psig

© psig

unit Alarm

AZO*Fress. 1 Ave Z6.8 psag
AZ1*Fress. = Ave Z8.0 psag
B 1%*Read 1 2B.S5 1bf
B 2#Read = -13.32 1bf
B Z«Read = 23.46 1bf
H 4xRead 4 -1.04 lb¢f
E S#Read S Q.06 1b¥
B oxRead 6 —-0.&62 1bf
A X

Svstem 1dentification data

#%% MON1tor %%

# Name Value

A 7+Fressure 1 -2.8 psig
~ SxFressure O -1..2 psia
AZOxFress. 1 Hve -Z.8 psag
A2 1*Fress. = AvVEe -1.2 ps1g
& 14Read 1 Z5.70 1b¢
& Z#Rkead = -17.0CS lb+

sxxnd Record ©OO:S54 -

FProcess parameter list

00-Jan-72

messages

*x%#4 Record ©Q:S5S5 -

Frocess parameter list

messages

OoO=-Jdan-72



68

LS. /O 1Dt

L TeRead o
“ 4¥Read 4 -(1.87 1b+t
L SxRead S 1.29 1bf
E &xRead & 1.0% 1lbt
,aREY sxeee Recora 0056 - Qu=dan—72
Svstem 1denti1ficaticon gata Frocecs parameter list
v+ MON1LOr **=
# Name Value Unit Alarm messages
n 7*Fressure 1} 3.0 psig
& SxPressure = 52.7 psi1g
LTOo*Fress. 1 Ave Ze.= psig
AT1*Fress. = AVe S2.0 psig
& i%Read 1 29.54 1bf
g z#Read C -12.74 1bf
E TxRead = 25.20 1bf
E 4%Read 4 ~-0.94 1bf
£ S*Read S 0.05 1b+
B oxRead 6 -0.75 1bt
AR x#ees Record QUIEH6 - Qo-dan-7C

Frocess parameter list

Svstem 1dentification data

Value Unit Alarm messages

# Name

& 7w#FPressure 1 -2.8 psig
& 8#Pressure 2 -1.2 psig
LoOxFress. 1 Ave -2.8 psig
a21%Fress. = Ave -1.2 psag
=z 1¥Read 1 25.74 1bf
E 2«Read = -1&6.7% 1bf
i T#Read I 20.3%4 1bf
1. dsxRead 4 -0.83 1bf
B SeRead © 1.28 lbt
E s«xRead © 1.04 1bf
B2 E 2l xwexxx Recora Q57 - Ou-dan—7C

Frocess parameter list

Svstem 1denti1fication data

»%x MONltor #¥=
value Unit Alarm messaqes

# Name
- 7*Fressure 1 0.9 ps1Q
A Gxtressure 2 42.9 psia e?ﬁ:
ST0%Fress. 1 RVE J0.8 ps10o Q[::
aZ1#Fress. = Ave 4.1 ps1g é?q
E 1xRead 1 8.89 1bt Q )
E ZxRead 2 -12.98 1lbf - O
& TekRead o 23.86 1bf < Q
i 4rRead 4 -1.0Z 1b¥ g o
r SxRread S 0.07 1of 98
r axkeao & -0.55 1bt o

o



-y kg%
Svstem rdentificatioen data
xxs MoOMnLLOr *¥*

value

# Name

& 7*rressure 1

ynlit Alarm

69

*®re¥ RECOrO (RIN -y - LT uenr e

Frocess parameter list

messaQes

o GrFressure I -1.Z psig
ar0Oxfress. 1 Ave ~-Z.8 psia
aZixfress. 2 Ave -1.2 ps1ag
E 1*Read 1 z5.75 1bf
B I*Read = -15.89 1b¢
E TS¥RKead = ZQ.47 1bft
E 4xRead 4 -0.87 1bf
[ S*Read 5 1.23 1bf
E s+*Read © 1.00 1let
R »uxxe Record ©0:58 - oo-Jdan-72
svstem i1dentification data Frocess parameter list
xx+ MOnltor *®¥
& Name value Unit Alarm messages
5 7xFressure 1 9.2 psiag
¢ gxFressure X S4.4 psig
AZO¥Fress. 1 Ave 9.4 psig
aAZ21%Fress. Z Ave S4.6 psig
g 1*Read 1 29.70 1bf
g 2%Read 2 ~12.5S1 1bf
E TxRead T 25.21 1bf
f® 3xRead 4 -0.95 1bf
E S*Read S -0.26 1bf
E oxRead 6 -1.07 1b¢
hehd s xxxx® Record Q:55 - OO-Jan—-72
3vstem 1gentitication data Frocess parameter list %)
———————————————————————————————— ———- -— - — 2
*xx {MOnitor *** (%’3
# Name value Unit Alarm messages o?'§
e Cmmmmmmmmmmmms —mmmo R -- - - S
& 7¥Fressure 1 -Z.8 psig Q"Q'
A SxFressure 2 -1.7 psig =0
AZO*Fress. 1 Ave -Z.8 psia Ge
AT 1%Fress. I Ave -1.%Z psi1g éF
E 1#Read 1 Z6.03 1bf o)y "8
B 2xRkead 2 -156.97 1bf o
E TxRead T TO.ZO bt
E 4%xRead 4 -0.72 1b¥
E S*Read S 0.2Z0 1bf
& s#Read & 0.44 1bt
HEERE *xx#x Record C1:00 - QO-Jan—-72
Svstem loentification cata Froceszs ocarameter 115

#4++ MOnl1toOr #*##=s



# Name VaiUe  Unll o Krarf mecsagecs
~ 7*Frescure 1 4.4 ps1g
A BxfFressure I 65.9 psi1q
AZO+Fress. 1 Ave 45.7 pesig
AZlxFress. & Ave 05.% ps1g
E 1#Read 3 T0.7% 1bt
E ZxRead Z -11.45 1b+¢t
B Z*Read = Z6.40 1bf
B d4xRead 4 -1.11 1bf¥
I S¥kead S ~0.7% 1bf
E 6%Read & -1.56Z 1lb+t
wEEENE sxxed Recorg Ol:ul - ou-dan-72
Ssvstem i1dentification data Frocess parameter list
*#x% Monitor #&%

# Name Yalue Unit Alarm messages
A 7*Fressure 1 ~-2.8 psa1g
& 8*Fressure 2 -1.2 psia
AZO¥Fress. 1 Ave -Z.6 psig
t21*fFress. = Ave -1.2 psig
E 1¥Read 1 25.72 lbf
L ZeRead 2 -17.22 lbf
E SxRead = 2¢.68 1ot
E 4xRead 4 -0,.%0 1bf
BE S+Read S 1.05 1b+
B &*Kkead & .91 1bf
R xxx#% Recorog ©1:01 - QO-Jan-72
System identification data Frocess parameter list
e+t MOR1TOr ##%

# Name Yalue Unilf L arnn MESS&TET
~ 7eFressure 1 S49.1i PE1L
A GxFressure O TS.1 ps1ly
AZO*Fress. § Ave 4.5 mE10
ATletresss. I Ave TE.L p3aid
£ 1+kesad 1 71.7% ibr
o Z¥keed I 11007 1ot
B Tikeads T DYLad 1B
o rEReEaT -~ L.y let

SeNeal O -u.77 bt
. ErHEas & -1.80 1bf
—rwr- sx%x%x¥ Recoroc w1:02 - Qe-Jan-7Z2
avztem 1aentification data Frocess parameter list
%% MONLTOr #%%

# Name value Unit Atarm messages ~
——— —esmoosomToTETTTT T :'_ ——ms ST ToSmosmsTT T T T A g
-~ 7¥Fressure 1 -2.8 ps1g é?
A g#fressure 2 -1.Z psio &?
LoO¥Fress. 1 Ave -2.9 opes1a é;
o sbroacs ToAve -1.2 ps1g 6‘
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75,64 1bt

10 1*Read 1

E 2+Read < -16.70 1bf

[ TsRead = (.44 1b+

L d+Read 4 -01.8%7 1lb+t

T S+*kead O i.%e 1bf
0.99 1b+t

Lk s*Read

]

—EERF »+++¥% Record 01:00 - on-Jan—-72

Froceszs parameter list

Svstem identification data

% Name yalue Unit Alarm messages
&4 7¥Fressure 1 &l.+4 psig
A 8*Fressure = 6.4 psi1g
a20+#Press. 1 Ave 1.6 psig
alixFress. & Ave 846.8 psig
E 1xkead 1 IZ2.27 1bdt
& ZxRead =2 -9.58 1bf
£ TrRead ZE.9S 1bf
E 4xRead 4 -0.81 1lbf
F. S*Read S -0.37 1bf
z &xRead & -Z.05 1bt

rEERE +es%x Record 01:03% - ao-Jan—-72
syvstem i1denti1fication gata Frocess parameter list
*%% Monlitor #*¥%
4 Name Value Unit Alarm messages
& 7¥Fressure 1 -2.8 psag
& SxPressure 2 -1.2 psi1g
AZO*FPress. 1 Ave -Z.8 psig
LZ1#Fress. 2 Ave -1.Z2 psig
L 1+*Read 1 25.&6% 1bf
L ZxRead = ~16.60 1bf
& ZxRead = Q.22 1b4
B 4xRead 4 -0.89 1bf
& S*Read S .28 1bf¥
% b*¥Read & 1.00 1bf
FERKS *»ex%s Record 01:04 - 0O-dan—-7%
gvstem i1dentification data Frocess parameter list
++> MONR1TOT #¥F
# Name value Uni1t Alarm messagqes
« 7#Fressure 1 14.5 psig \JQ
a4 B8+Fressure 27.8 psiT \gl
AoO+Fress. 1 Ave . c§ Q
fT1#Fress. - Ave e Q QO
E 1*Read 1 LT : QQ
z Z+Read = O
L

ZrRead

- i

s

-



72

. s>
Sty ezsure 1
- d#fressure o
viokfress. 1 Ave
LlleFresz. & Ave PR z
L 1»sRkead 1 h
B Z¥Reac = R
L ZxResd
L ~lgac =
Read
messages
- L i.7 ps1g
- F oo 1.8 psag
B S 21.8 psig
TR sve 31.9 psig
Lol 28.10 lbf
‘kRead 2 ~-14.04 1bf
#Read = 2Z.02 1bf
& 4xRead 4 -1.04 lbf
E S*kead S -0, 01 1bef
B s*¥Read & -0,S5% 1bf
e sxx*¥+ Record 1:07 - -dan—72
svstem 1denti1fication data Frocess parameter list

Value Unit Alarm messages

# Name
& 7%Fressure 1 -Z.8 psig
& SxFressure O -1.Z2 ps1a
AzZoxFress. 1 Ave ~-Z.8 psig
AT1¥Press. < Ave -1.2 ps1g
[ ixRead 1 25.75 1lbf
E Z*Read 2 ~-156.75 1bf
E ZxRead o Z0. 30

E d3sRead 4 -5

E Sxkead S .
B &xRead o

GE IS
) ORIGINAL PA
ax® ’ gF PooR QUAL‘TY



zs. 1 Ave -<.5 P310
All*treszz=. I AVE -1.2 psa1a
1. 1+Read 1 25.%0 1bt
Z 2+Read = -15.%97 1lbt
i TeRead o .0 1be
E d4¥Read 4 -0.97 1lbr
B S*Read O O.46 1bf
L &+Read & 0.5%9 1lb+
-

z.grem 10enti1fication cata

*xx MON1LCr #®#*¥

+xax% Record

73

Gl:11 - CGu—gan-72

messages

# Name Value Unit Alarm
~“ 7+Fressure 1 =Z7.5 psio
A 8*Fressure 2 S1.9 psig

Z7.% psia
$2.3 psig

AZO*Fress. 1 Ave

AZ1*Fress. 2 Ave

E 1*Read 1 29.98 1bf
E 2%Read 2 -12.88 1bf
B TxRead 24,77 1bft
& 4xkead 4 -0.94 1b¥f
T S+Read S -1.50 1bf
k os+Read & -1.62 1bt

A
o o

GE_“s
X ALY
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A 7*Frescsure 1
A S*Fressure 2
AlS*Fressl
Als*Pressz
A17xR1

A18*RZ

H19#R3E

AZO%xR4

A1 *RS

AZZ*R6

xxxne 12/14/90

Value

-0.9 psig
-2.7 psig
-0.9 psig
8.60 1bf
-12.43 1bf
23.36 1bf
-2.90 1bf
.72 1bf
0.91 1b+t

Svstem identification data

A 7*FPressure 1
A GxFPressure 2
i AlS#Fressl
AlexFresse
“17 %R
A18xR2
A1T*R3
AZ0xR4
AZ21¥RS
AT2%RRE™

rxxxx 12/14/90

Value

15.6 psig
11.9 psig
15.6 psig
12.0 psig
10.09 1bf
-11.25 1bf
25.05 1bf
-2.85 1lbf
4,51 1bf
2.25 1bf

e st

Svstem ijdentification data

A 7#Fressure 1
A @*Fressure 2
a1S*Fressl
AloxFress?
A17xR1

A18%R2

A19%R3E

AR20%*R4

A21#RS

AZ2*¥RE

Value

0.97

Unit Alarm

Unit Alarm

Ugnit Alarm

—..

sxer* Record ©00:29 -

Frocess parameter list

messages

xx#xx% Record 00:3Z0 -

Frocess parameter list

messages

x#x%% Record OQO0:IZ2 -

Process parameter list

messages

(SRR P
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T xxxux 12714790 xxxxx Record 00:33 - 00-Jan-72

System identification data Process parameter list

# Name Value Unit Alarm messages
A 7%Pressure 1 18.0 psig
A 8xPressure 2 13.8 psig
A1SxPressl 17.9 psig
AlL*Fress2 1%.8 psig
A17%xR1 10.37 1bf
A18*R2 -11.10 1bf
A19#*R3Z 25.22 lbf
A20%R4 -2.86 1bf
A21%RS 4.67 1lbf
A22%xR6 2.41 1lbf
‘ xxxu® 12/14/90 *xxxx¥ Record 00:34 - 00-Jan-72
y : ' <
System identification data Frocess parameter list J —
*#% Monitor #*¥*¥ TY
# Name Value Unit Alarm messages
A 7%Fressure 1 ~2.6 psig
A S*Fressure 2 -0.? psig
Baaaef AlS*Fressl -2.6 psig
i AlLxPress? -0.9 psig
| AL7*R1 8.79 1bf
' A18*RZ -12.60 1bf
A19*RT 23.23 1bf
A20%R4 -2.90 1bf¥f
AZ1*RS Z.74 1bf
AZ2%*R6 0.98 1lbf
xxex® 12/14/90 xxx%x% Record 00:36 - o0-Jan-72
System identification data Frocess parameter list

# Name value Unit Alarm messages
a 7*fPressure 1 21.5 psig
& SeFPressure 2 16.7 psig
A1SxPressl 21.&6 psig
AlbxFressZ 16.8 psig

. Al7*R1 10.94 1bf
A18xR2 -11.12 1bf
AL1F*RE 25.32 1bf
AZ0*R4 -2.79 1bf
AZ1 %RS 4.73 1b+
A2Z2%*R6 2.82 1lbf

S—

S SR I



xxxm® 12/14/90

System 1dentification

A 7#Fressure 1
A 8xFressure 2
Al1S*Pressl
Al16%Fresss
A17%R1

A18%xR2

A1F=R3

AZO*R4

AZ1*RS

A22%Ré

xxnx¥ 12/14/90

A 7¥Pressure 1
o 8xFressure 2
Al1S%Fressl
Al6%PressZ
A17x*R1

AlB8xRZ

A19*RT

AZO*R4

A21%RS

AZZ2*R6E

xxxx® 12/14/90

System identification

A 7*Fressure 1
A 8¥Fressure 2
A1SxfFressl
Al14&%Fress?
Al7%R1

A18*R2

A19*R3

AZ0*xR4

AZ1*RS

AZZ®HRE

e e e STTTRAM . T R K Saime

Value

-0.9
-2.6
-Q.9
8.79
-12.70
2%.18
-2.87
Z.69
1.03

Value

data

psig
psig
psig
psig
1bf
1bf
ib¥
1b¥
1bf
1bf

psig
psig
peig
psig
1bf
l1bf
1b¥
1b¥
1bf
1bf

sxrx® Record 030 - C

Frocess parameter list

Unit Alarm messages

xxx%® Record 00:3IB - Q

Frocess parameter list

Unit Alarm messages

sx*xx% Record 0Q:IB - Q

value . Unit Alarm messages

-0.9 psig

-2.6
-0.9
g.76

psig
psig
1b+
1bf
1bf
1bf
1bf
1bf

77
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=xxxk 1./14/90

#%% Monitor %«
# Name

A 7xPressure 1

A B¥Fressure Z

AlS+Frescl

Al&xFress?
Al7%R1

A18*R2

A19%RZ

A20%R4

A21*RS

AZ22xRG

*exEx 12/14/90

System identification

#x% Monitor *x#**
# Name

A 7%Fressure 1

A B¥*¥Pressure o

AlS*Fressl
Alb*Press?
Al7*R1

A18*R2

ALF*RZ

A20=R4S

AZ21xRS

AZTERS

EERHE 112/14/790

%% Monitor *x%
# Name

A 7¥Fressure 1

A SEFressure

AlS*Pressl

Rl1&*FPress?

~17xR1

AlBxR2

AR19xR3Z

AZ20*R4

AZ1 *¥RS

A22%RS

Z0.4
Z24.1
J0.3
3.9
11.74
~-10.51
26.14
-2.83
4.99
3.49

data

Yalue

Value
29.8
23.6
29.9

2T

11.75
~-10.57
26.14
-2.94
4.95
3.47

Unit Alarm

uUnit Alarm

Unit Alarm

*%%x%x% Record QOQ:3I9 - GQ-dan-7=

Frocess parameter list

messages
psig
psig
psig
psig
1bf
1bf
1b¥
1bf
1bf
1b¥f

*xx%x% Record OOQ:3Z9 - 00-Jan-~-72

FProcess parameter list C; Qy

messages

*x¥%% Record O0:40 —

messagecs
psig
psig
psig
psig
1b¥
1bf
1bf
1b¥
1bf
1b¥



A xxx® 12/148/30

System identification

=¥% Monitor *x¥
# Name

A 7*Fressure 1
A B8*Fressure 2
Al1S¥Presst

Al&%xFPress2
Al7*R1

AL18*K2

A19*RZE

A20%R4

AZ1%#RS

AZ2%xRS

*xxxxx 12/14/90

System identification data

x#% Maonitor *x*
# Name

A 7xFressure 1
A 8*Fressure 2
AlSxFressl

AlL&%xPress?
Al7=R1

AL1S*R2

AL19%*R3

A20%R4

A1 RRS

AR2#*RE

*xxxx¥ 12/14/90

System identification data

& 7*Fressure 1
A B%*Fressure 2
Al1S*¥Fressl
Al6&xFressy
Al17*R1

A1B8%xR2

AL19¥RZ

A20%xR4

AZ21%*RS

AZ2*RSo

Unit Alarm

Unit Alarm

psig
psig
psig
psig
b+
1bf
1b+
1bf
1b+

+xxx¥ Record GO=-Jan—72

Frocess parameter list

messages

*xx#x# Record Q0-Jan—-72

Frocess parameter list

messages

*xxxx% Record oo-JdJan—7

Process parameter list




R X E 2s14/750

Svstem identification

x+# Monitor xx#
# Name

A 7*Fressure 1
A 8*Fressure 2
Al1S5*Fressl
Al45*Fressz
A17#R1

A1B*RL

AL19XRE

AZO*R4

A21 xRS

A22%RE

*xx%x% 12/14/90

Svstem identification

#%% Monitor ##%%
# Name

A 7%Fressure 1

A 8*Fressure 2

AlSxFressil

Alb&*¥Fress?

Al 7+¥R1

H13xRE

B19*RT

“ZOER4

AZ1ERS

G2 FRS

yaxxEtr 127,148 /90

ZoztEm 1C0ERtiTIoa TS
rEE MOl TCr *xx
w THame

A 7xFressure 1
& SxFressure 2
A1S+Fresst
Alo*Fress2
Hi7=R1

AlBxR2

ALl9*RZ

AZO*R4

AZL1 xRS

AZZ2xRSE

80

#*x¥x%x%x Record O0O0:47% - AO-Jdan-7

b3

data Frocess parameter list

Value Unit Alarm messages

5.9 psig
28.6 psig
Z6.1 psig
28.8 psig
2.26 1b¢

-10.09 1b¥

26.75 1bf

—2.95 1bf
5.25 1b+f

3.84 1bf

*%x%x%% Record QQ0:44 - QO-Jan-72

data Frocess parameter list (7 A\

value Unit Alarm messages

-2. psig
-0.9 psiq
-%.7 psiag
-0.9 psig
1b+
ibf
1b+
i+
Ibet
ibf

»x¥x¥ Record 00:45 - 00-Jan—-7%
SAala Frocess parameter list

Value Unit Alarm messages

. psig
psig
psig
psig
1bf

-10.00 1bf
26.87 1bf
-2.84 1b¥

S5.74 104
4.11 1bf




81

grxrx 12/14/50 sx»xx Record 0045 - OO—dan—72
System jdentification data Frocess parameter list ) \:) r
x%xx Monitor xx¥
# MName value Unit Alarm messages
A 7¥Fressure 1 -2.7 psig
A BxFressure 2 -0.9 psig
A1SxFressl -2.7 psig
Al16*Fressz -0.9 psig
A17*R1 8.78 1bf
A18%*R2 -12.71 1bf
AL19%RE 23.20 1bf
AZ20xR4 -2.86 1bf
AZ1*RS 3.63 1bf
AZ2¥RE 1.08 1bf
xxxx%x 12/14/90 xxxux Record ©00:46 - 00-Jan—-72
System jdentification data Frocess parameter list
x%x# Monitor ¥x¥
# Name value Unit Alarm messages
s 7¥Fressure 1 8.6 peig
o 8xFPressure 2 30.8 psig
A1S*Frecssl 38.5 psig
AlbxFress? 0.8 psig
A17*R1 12.28 1bf
A18*R2 -9.85 1bf
A19%R3 27.01 1bf
AZO%R4 -2.86 1bf
AZ1*RD 5.3% 1bf
AZ2xRS 4.05 1bf
xrax% 12/14/90 sx%#% Record 00:47 - QO-Jdan—7:z
Svstem identification data Frocess parameter list (( h
x%x% Monltor xx*
# Name Value Unit Alarm messages
A 7#Fressure 1 -2.7 psig
A GxFressure I -(1,9? psi1g
AlS*Fressl -2.7 psig
AlexFress? -(.9 psig
A17%*R1
A18+*RZ
A19%#R3 ENA
A20%xR4 -2.83 1bf¥
AZ1#RS .65 1T
AZZ2*RE 1.0% a7

=. . - .= e - & AT EAR AR e




! ia pea AN S RELLEDS

= =S

= -7 pZEi3

©s149

. SrEsRL ps1qQ
: | ibf
paie 1bf
R 1t
SnERa b+t
M1 RS [P O
AZ2*R&E 4,25 1b¢+

rxxx® 12/14/90

S 1o+
R .26 lof
C Z.61 1bef N
1.09 1b+t
ol *xx¥% Record QO:S0 - o0-Jan—72
Svetem i1dentification data Frocess parameter list
*+% PMonltor #*%*
# Name Value Unit Alarm messages
A 7*Fressure 1 48.5 psig
A EBeFreszswe O IR.0 pslg
AlS*¥Fressl 48.5% psig
AlL*Fress2 39.0 psig
N17=R1 . 1Z2.72 1bf
A18x*R2 -9.17 1lbf
A1F*RE »7.96 1bf

AZO*RA -2.77 1b# ORIGINAL PAGE IS
AT 1*RS :'1 bt OF POOR QUAUTY

-~
AZZRRS 4.77 lbf




E R

120:14,%90

LysteEm 1gdentification data

*%% Mor .
# MNe - value
-oossure |
A BEFresco. o
AR1S*Fre: =,
.84
-12.38
22,19
-2.87
3.60
A22*RE 1.00

83
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ca parameter

i1S1G
psig
ib+f
1bf
1bf
lb¢f
1bf
lbf
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tasrra 0714750 #+2x+ FRecord ©l:ul - 00-Jan—-72
cystem icdentification data froress parameter list

*%% Monitor =%*#%

# Name Value Unit Alarm messages

& 7%Fressure 1 0.0 psig

A B*Fressure = 40.2 psig

AlS*Fressl 50.3 psig

Al1L*Press? 40.7 psig

A17xR1 .50 1b+f

A18*R2 -8.90C 1bf

A19%*R3 28.18 1b+

AZ0O*R4 -2.83% 1bf

AZ1%*RS 5.64 1bf

AZ2xRE 4.79 1bf

*xxx%x 12/14/90 xx%%¥ Record ©01:02 -  00-Jan-72
System identification data Frocess parameter list Ij/

%% Monitor «%¥

# Name Value Unit Alarm messages
A 7*Fressure 1 -2.7 psig
A B%Fressure 2 -1.0 psig
A1S5*¥Pressl ~2.7 psig
Al&xrFress -1.0 psig
A17xR1 8.78 1bf
A18*R2 —-12.61 1bf
A19*RZ 27.20 1bf
AZ20xR4 -2.8& 1bf
AZ1*RS T.61 lbf
ARZ*RE 0.99 1bf
xxxx® 12/714/50 *»xx%% Record 01:03 - 00-Jan-72
Svstem identification data Process parameter list

*x% Monitor x¥#

# Name value Unit Alarm messages
A 7%Pressure 1 S4.4 psig
A 8*Fressure 2 .7 psig
Al1S*Fressl S54.4 psig
Al16xFress? . 43,7 psig
AL7*R1 12.65 1bf
A18*R2 -8.4% 1b¥
A19*RZ 28.68 1lbf
AZOxR4 —-2.84 lbf
AZ1*RS 5.79 1bf
AZ2xRS 4.98 1bf




xrx#xx 12/14/90

System identification data

# Name value
A 7xPressure 1 -2.7 psig
A 8xFressure 2 -1.0 psig
AlS*Fressl -2.7 psig
Alo%Fress2 -1.0 psig
A17*R1 8.78 lbf
A18%*R2 -12.69 1lbf
AL9%RZ 23.17 1bf
AZO#R4 -2.84 1bf
AZ1*RS 3.59 1bf

A22x*R6 1.03 1bf

xxx%% 12/14/90

System identification data

# Name value
A 7#Pressure 1 61,7 psig
A 8*fressure 2 49,3 psig
A1S*Fressl &1.6 psig
AlL*Fress2 49.45 psig
AL7=R1 14.42 1bf
A18*R2 -8.08 1lbf
ALP*RZ 29.%1 1bf
A2OxR4 -2.81 1bf
AZ1*RS 6.17 1b#
AZZ*¥R6 S.54 1bf

xxx%x 12/14/90

System identification data

# Name Value
A 7*Fressure 1 -2.7 psig
A 8*Fressure 2 -1.0 psig
A1SxFressl -2.7 psig
Al16*Pressz -1.0 psig
Al7xR1 €.78 1bf
A18%*R2 -12.68 1bf
ALF*RZ 2Z.16 1bf
AZ20%xR4 -2.85 1lbf
AZ1%*RT .58 1bf

AZZ2*R6 1.02 1b+f

Unit Alarm

Unit Alarm

Unit Alarm

85

»xx%%x Record ©01:03% - O0-Jan—-72

Frocess parameter list

messages

*x%x%x¥x Record 01:04 - Qo-Jan—-72

Process parameter list

messages

xxx%% Record ©1:05 - o0-Jan-72

Frocess parameter list / r7 !/

_____________________________ A

messages




*#xxx 12/14/90

System identification

A 7*Pressure 1
A B8xPressure 2
A1S*Fressl
Al6%Pressz
A17%R1

A18*RY

AL19%RT

AZOxR4

AZ1*RS

A22%xR6

xunxx 12/14/90

' System identification

A 7xFressure
A BxFressure
AlSxPressl
AlL*FPress?2
A17*R1
A18*R2
ALF*RI
AR0*R4
A21*RS
AZ2%®RE

*xxn% 12/14/90

System identification

A 7*Fressure 1
A B8%Pressure
A1S*Fressl
Al6%PressZ
A17%*R1
A18*R2
A1F*RT

i AZ0*RA4
AZ1*¥RS
AZZ2*%¥R6

86

*xx%¥ Record ©1:06 - O0-Jan—-72

Frocess parameter list

Value Unit Alarm messages

-

2.4 psig
S0.2 psig
&2.7 psig
S50.6 psig

14.41 1bf

-7.84 1bf

29.46 1bf

-2.85 1bf
6.13 1bf
5.954 1lbf

»xxxx Record 1:06 - 00-Jan—-72

Process parameter list /

data

Value Unit Alarm messages

xxxxx Record 01:07 - o0-Jan—-7=

data

Frocess parameter list

Value Unit Alarm

messages

T T T T enTIIOEYRTAN AT TSI e
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yxxx® 12/14/90 *»x%% Record 01:08 - 00-Jan~-72

System identification data Frocess pairameter list

—————————————————————————————————————————————————————————— qu}__,_
b

*#%x% Monitor »** ‘ \i

# Name Value Unit Alarm messages

A 7xFressure 1 -2.7 psig

A B*FPressure 2 -1.0 psig

Al1S#*Fressi -2.7 psig

Al6xPress? -1.0 psig .

AL7*R1 8.71 1lbf

A18*R2 : -12.72 1lbf

AL19*¥R3 23.22 1bf

A20%*R4 -2.87 1lbf

A21%RS 3.62 1bf

A22%xR6 1.01 1bf

»xx%x 12/14/90 »#x#% Record 01:09 - QO-Jan-72

System identification data Process parameter list

+*¥ Monitor ¥%¥

# Name . Value Unit Alarm messages

A 7xPressure 1 75.6 psig

A 8*Pressure 2 &£0.8 psig

A1S*FPressl 75.6 psig

Al&*Press2 60.8 psig

A17*R1 15.96 1bf

A18*R2 -7.02 1bf

AL9*R3Z T0.55 1b¢t

A20%*R4 -2.80 1lbf

AZ21%RS 6£.5% 1bf

AZ2xR6 &.27 1bf

xrex%x 12/14/90 *xx%% Record 01:09 - Q0o-Jan-77
System identification data Process parameter list i;f CZ:)\,
e e ==}

xxx Monitor #®%%x

# Name Value Unit Alarm messages
A 7%Fressure 1 ~-2.7 psig
A 8*Fressure 2 -1.0 psig
AlS*Fressl ~-2.7 psig
Alb&xFress2 -1.0 psig
Al 7xR1 8.74 1bf
A18%xR2 -12.68 1bf
A19%*R3 23.20 1bf
AZ20xR4 -2.80 1bf
AR1*RT . .56 1lbf
A22xR6 1.00 1bf
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%% Monitor =z+¥*

# Name VYalus Unit Alarm messages

A 7%Fressure 1 77.5 psig

& SxFressure 2 &L2.2 psig

AlS*Fressl 77.5 psig

N16xFress2 &62.2 psig

A17*R1 15.82 1lb+

A18%xR2 —-5.686 1bf

H1IP*RE 0,97 1bf

AZOxR4 ~2.80 1lbf

AZ1*RS b.67 1bt

AZ2xR4 6£.3%2 1bf

*xx2x 12/14/90 +x%x%% Record ©l:1l1 - Q0-Jan—7Z

Svstem identification data Frocess parameter list

*x¥ Monitor =x# 2; ‘ \L
# Name Yalue Unit Alarm messages N

& 7E#Fressur -Z2.7 psiag

e i

& Sxfrassure 2 ~-1.0 psig
AlSxtressl ~-2.7 psig

fAlé*Fressl ~-1.0 psig
A17xR1 8.82 1bf
AlS*RZ ibf
A1GERE 25 1b+f
AZ20=R4 -2.82 1bf

A21%RS Z.46 1b+t

AZZ2%*RE 0.9% 1bt

*x%x%x% 12/14/50 xxx%x%x Record 01:12 - 00-Jan-72
System identification data Frocess parameter list
%% Monitor =#x*#%

# Name Value Unit Alarm messages
A 7¥Fressure 1 81.5 psig
A BxFressure 2 65.2 psig

AlS*Fressl 81.7 psig
Al&xFressa 65S.6 psig
A17%xR1 16.46 1bf

AL1S%R2 -6.37 1b+

ALFxRZ I1.27 1b¥

AZ0%R4 -2.72 1bf

AZ1*¥RS 6&.59 1bt
A22=Ré 6.87 1bf




xxxxx 12/14/90

System identification data

xxxx% Record 01:5Z - QO-

Process parameter list

~—

Value Unit Alarm messages

# Name
A 7*Fressure 1 -2.7 psiag
A B*Pressure 2 -1.1 psig
AlS*Fressl -2.7 psig
Al&xFress? -1.1 psig
A17xR1 .02 1bf
A1B*R2 -13.02 1b+t
A1F*R3Z 23.28 1bf
AZ0xR4 -2.56 1bf
A21*RS 3.38 1bf

A22%R6- .93 1b+f

*xxx% 12/14/90

System identification data

# Name
A 7#*Fressure 1 103.7 psig
A S8*Fressure 2 82.5 psig
AlS*Fressl 104.5 psig
Al&xFPress2 .3 psig
A17xR1 19.00 1bf
A18*R2 -4.63% 1bf
A19*RZ 33,20 1bf
A20%xR4 -2.47 1bf
A21*RS 7.20 1bf
A22xRE 7.63 1bf

x*%xx% Record 01:5Z2 - QO-

Frocess parameter list

Value Unit Alarm messages

89

Jan—-72

Jan-72
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xxx%x 12/14/90 *xx%x% Record ©i:19 - OO-Jdan-72

4
System identification data Frocess parameter list ( “/

x%% Monitor *¥¥%

# Name Value Unit Alarm messages
A 7%Fressure 1 -2.7 psig
A 8#%Fressure 2 -1.0 psig
AlS*Precsst -2.7 psig
Alb*Fress2 -1.0 psig
A17*R1 8.85 1b+f
A18%xR2 -12.60 1bf
A19*R3 23.26 1bf
AR0*R4 -2.80 1bf
A21*RS Z.51 1bf
A2Z*R6 0.83 lbf
*xxxxx 12/14/90 *#x4%% Record O01:21 - Q0-Jan-7z
System identification data Frocess parameter list
%% Monitor *%%
# Name Value Unit Alarm messages
A 7%*Fressure 1 11.7 psig
A B*Pressure 2 8.7 psig
A1SxFressl 11.7 psig
AlLxFress? 8.7 psig
Al7%xR1 11.31 1bf
A18%*R2 -12.39 lb+
AL *RZ 24.06 1bf .
AZO*R4 -2.76 1bf
AZ21*RS Z.90 1b¢f
AZ2*R6 2.08 1bf
*xxxx 12/14/90 *xxx% Record 01:21 - 00—-Jan-72
System identification data Frocess parameter list f 2 \b

# Name Value Umt Alarm messages
A 7xFressure 1 -2.7 psig
A 8xFressure 2 -1.0 psig
AlSxFresstl -2.7 psig
Als#FPress2 -1.0 psig
A17*R1 8.8% 1b¢f
A18*R2 -12.64 1bf
A19%RZ 27.33 1b¢

20%R4 -2.87 1bf
AZ1*RS 3.51 1bf
AZ2%*R6 0.83 1bf




cxwxs 12/14/90 *x#%x% Record 01:Z2 - QO-Jdan-72

System identification data Frocess parameter list

2% Monitor ®*x

# MName Value Unit Alarm messages

A 7*Fressure 1 17.1 psig

A 8#*Fressure Z 12.9 psig

A1S+Fressl 16.9 psig

AlbxFress? 12.7 psig

A17=R1 11.86 1b+

A18*R2 -12.1% 1bf

AL1F*RT 24.48 1bf

AZ20%R4 -2.77 1bf

AZ1 %RS 4,04 1lbf

A22*RS6 2.42 1b+t

*xxx% 12/14/90 xxx%%x Record 01:232 - 00-Jan—-72
System identification data . Frocess parameter list ‘zf;‘l

##¥ Monitor *x¥

# Name Value Unit Alarm messages
A 7*Fressure 1 -2.6 psig

A B8xFressure 2 -1.0 psig

A1S*Fressl -2.7 psig

Als*Fressi -1.0 psig

Al17xR1 8.82 1lb¥f

A18*R2 -1Z2.62 1bf
A1F*R3 23.34 1b+t
AZ20%*R4 -2.85 1bf

AZ21*¥RS .51 lbf
AZ22*R6 .82 1bf

xxxx% 12/14/90 *x%%% Record 01:24 - O0-Jan—-72
System identification data ' Frocess parameter list
*#x Monitor *x¥

# Name Value Unit Alarm messages
A 7%Fressure 1 28.7 psig
A 8xFressure 2 22.7% psig
Al1S*Fressl 29.3 psig
AlLxFress? 22.7 psig

AL7*R1 14.01 1lbf "
A18*R2 -11.81 1bf
A19*RZ 25.12 1b+f
AZO*xR4 -2.72 1lbf
AZ1*RS 4.38 1bf
AZZ*RS Z.38 1lbf
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[

oA
sxsw%x 12/14/70 xx%x¥x% Record Q1:24 - QO-Jdan—-72 L

System identification data Frocess parameter list

# Name value Unit Alarm messages
A 7%Frecsure 1 -2.7 psig
A S8xPressure 2 -1.0 psig
Al1S*Presst -2.7 psig
Alo*Fressz -1.1 psig
A17%R1 8.75 1b+f
A18*RZ -12.57 1bf
ALT#RZ 23.32 1bf
AZ0*R4 -2.77 1bf
AZ1%RS 3.57 1lb+
AZ2*R6 0.79 1bf
*xx%x 12/14/90 xxx#%x Record 01:25 - 00-Jan-72
System identification data Frocess parameter list

x=%x% Monitor ¥%¥*

# Name Value Unit Alarm messages

A 7xFressure 1 32.4 psig

A S*Fressure 2 25.2 psig

AlS*Fressl Z1.6 psig

Al16%xFress? 24.7 psig

A17%R1 14.51 1lbf

A1B*RZ ~-11.84 1bf

AL1F%RZ 25.21 1bf

ARO%R4 -2.78 1bf

“2l #RS 4,39 1b+

ART*RS .60 1bf

sexxx 12/14/90 xx%%% Record ©1:25 - aO-Jan—72
System identification data Process parameter list
*%% Monitor *xx :s
# Name Value Unit Alarm messages —
A 7#Fressure 1 -2, psig

A GxFressure 2 -1.1 psig

A1S%Fressl -2.7 psig

Al6*Fress? -1.1 psig

ALl7*R1 8.77 1bf

A18xR2 -12.61 1lbf

A19%RZ 23.27 1b¢

ARO%R4 -2.80 1lbf

AZ1+*RS .52 1b+

AZ2*R6 .82 1b¢

J




rxerx 12/14/90

# Name Value
A 7#*Fressure 1 38.5
A BxFressure 2 TQ.32
A1S5*Fressl Is.1
Al6xPress? J0.0
A17+R1 15.732
AL1B¥R2 -11.73
AI9ERT 25.51
AZO*R4 -2.75
A21*RS 4,72
AR22¥RS 4.12

xxxxx 12/14/90

System ijdentification data

#»% Monltor ***

# MName value
A 7#Fressure 1 -2.6
A SxFressure 2 -1.1
A1S#Fresstl -2.
Al6xFressZ -1.1
A1 7%R1 8.7
ALgGxR2 —12.60
ALF*RT 23.21
AZ0xR4 -2.78
A1 #RS Z.51
AZ22*RE .81

sexrxx 12/14/90

System ijdentification data

%% pMonitor *x*

# MName value
A 7#*Frecssure 1 9.2
A @xFressure 2 0.7
Al1S*Fressl 9.1
Al15%Fress? 0.8
Al7=R1 15.7&
A18*RY ~-11.67
A19*RZ 25.57
AZOXR4 ~-2.64
AZ1#RS 4.58

AZ2*R6 4,23

*x¥x%% Record

Frocess parameter list

O1l:

27

93

00-Jdan—-72

Unit Alarm

x%xxx% Record

frocess parameter list

messages

01:27

QO~Jan-7Z

Unit Alarm

psig
psig
psig
psig
1bf
1bf
1b¥
1bf
1bf
1bf

*x¥%¥¥ Record

Frocess parameter list

messages

01: 28

O0-Jan—7%

Unit Alarm

psig
psig
psig
psig
1b+
1bf
1bf
ibf
1b¥
l1bf

messages



rxxwr* 12/14/90

System identification data Frocess parameter list
xx% Monitor *x#*
# Name Value Unit Alarm messages
A 7¥Fressure 1 -2.7 psig
A 8xFressure 2 -1.1 psig
AlS*Fressl -2.7 psig
Al6xPress2 -1.1 psig
A17xR1 g8.80 1b+f
A18%xR2 —-12.65 1bf
A19*R3 Z23.27 1b+t
AZ20%R4 -2.77 1lbf
AZ1*RS .48 1bf

*#x#%x Record

AZZ*RE 0.84 1bf

*#xxn® 12/14/90

System identification data

=%# Monitor *#=¥x

*%#%% Record

Process parameter list

# Name Value Unit Alarm
A 7*Pressure 1 4.4 psig
A Bx*Fressure 2 34.2 psig
A1S*FPressl 43.4 psig
Al&xFress 34.35 psig
A17%R1 16.95 1b+
A1B*R2 -11.74 1bf
A19%R3 25.57 1b+
AZO*R4 —-2.63 1bf
AZ1*RS 4.75 1bef
A22*RE 4,67 1bf

®#xx%¥ 12/14/90

System i1dentification data

*%x% Monitor xx¥

messages

*%x%% Record

01: 28

01:29

01: 29

94

QO-Jan-72

00-Jdan-72

OO-Jan—7u

Frocess parameter list é§>, i{

# Name Value Unit Alarm
A 7#Fressure 1 -%.7 psig
A S¥Pressure = -1i.1 psig
AlS#Pressl -2.7 psig
Al6*Fresst -1.1 psiag
Al17*R1 8.78 1lbf
AL18*RZ -12.69 1b+f
A19*R3 23.27 1b+t
AZ0xR4 -2.80 1bf
AZ21%RS Z.48 1bf
AZZ%®R6 0.84 1lb+

messages




sxxex 17/14/920 *%x¥%% Fecord ©1l:31 -

Svstem identification data frocess parameter list

# Name Value Unit Alarm mess=ades
A 7*Fressure 1 44.7 peiag

A SxPressure 2 I8.3 psig

A1SxPressl 45.0 psig

Al&xFress? Z5.6 psig

AL7%xR1 17.20 1bf

A18*R2 -11.76 1bf

ALF*RT 25.69 1bf

20%xR4 -2.72 1bf

A21*RS 4.78 1b+

A22*R6& 4.81 1bf

xxrxe 12/14/90 *xx*x%% Record O01:31 -

System identification data Frocess parameter list

x#+% Monitor xx%

# MName Value Unit Alarm messages

A 7#Fressure 1 ~-2.7 psig

A S»*Pressure 2 -1.1 psig

Al1S*Fressl -2.7 psig

Al&xkPress2 -1.1 psig

A17xR1 8.76 1bf

A18*R2 -12.66 1lbf

A19*R3 23.20 1b+

AZ0O*R4 -2.70 1lc¥

AZ21%RS .49 1ot

AZ2*RS GL8S 1b+t

*xxxx 12/14/30 *xxx% Record 01: 35 -
Tztzm i1dentitication data Frocess parameter 13T

*#% Monltor =xx%

# Name Value Unit Alarm mess&ges
# /eFreszure 1 /.2 psig
A BxFressure I 7.4 psig
AlSxFressl 47.4 ps1g
AR16*Press? 7.6 psig
A17 =K1 1T.sE i he
FRloshd Clilo+ DT
ALP*RE Z5.E8% lot
Q+R4 —-2.64 1b+¥

az

1 ¥RS 4.56 1ot

AR2ERS 5.00 1b+

95
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PARERE ) S
AZ1%RS
AZ2*RS

»rxxx 12/14/90

System identification data

A 7¥Fressure 1
A BxFressure 2
AlS*xFressl
AlLxFress
Al7x*R1

A18*R2

A19*R3

AZ0xR4

AZ21%RS

AR2*R&

wxxxx 12/14/90

System identification

*xx%x Monitor »xx
# Name

A 7*Fressure 1

A 8xFressure 2

Al1S5*Fresst

Al6%Fress?2

Al17%*R1

A18*R2

A19%R3

AZ20%xR4

AZ21%¥RS

A22%RE

Value

8.81
-12.69
2Z.19
-2.81
T.46
Q.82

Unit Alarm

Unit Alarm

*xx%% Record 01:34 - 00-Jan—72

Frocess parameter list

messages

*xxx%x% Record 01:35 - 00-Jan—-72

R

Process parameter list

messages

PAGE 1S
QuUALTY



s¥xrEx 12/14/70

97

+%=%% Record 0O1:ZI&6 - Ou~-Jan—72

System identification data frocess parameter list -~
xx% Monitor x***

# Name value Unit Alarm messages

A 7xFPressure 1 60.2 psig

A SxPressure 2 47.9 psig

Al1S*Fresesl 60.4 psig
AlbL*Fress2 48.0 psig

A17*R1 19.92 1bf
A18*R2 -11.20 1bf
A1F*RZ 26.61 1bf
AZ20xRA4 -2.66 1bf

A21*RS 5.22 1bf
AZ2*R&E 5.95 1bf

xxxx%x 12/14/90 »x###% Record 01:36 - o0-Jan-72
System identification data Process parameter list [’;l\&
*x% Monitor *xx

# Name Value Unit Alarm messages
A 7xFressure 1 ~-2.7 psig
A 8*Pressure 2 -1.1 psig
AlSxPresesl -2.7 psig
Al6&%*Press2 -1.1 psig
A17xR1 8.75 lb+f
A18*R2 -12.70 1bf
ALF*R3Z 27.20 1b+f
AZO*R4 -2.78 1bf
A21%RS 3.48 1lbf
ARZ*R6 ©.83 1bf
xxxex 12/14/90 *xx%%% Record 01:37 - 00-dan—-72
Svstem identification data FProcess parameter list
*#% Monitor xx¥

# Name Value Unit Alarm messages
A 7+Frescure 1 &Z.4 psig
A 8xFressure 2 S50.46 psig
Al1S*Fressl 63.6 psig
Al1&6*Fress? S0.7 psig
AL7*R1 20.58 1b¥
A18*RZ -11.14 1bf
ALF*RZ 26.69 1bf
A2OxR4 ~-2.56 1bf
5.25 1bt
©.20 1b+t

et Sl L WL _ iU i Bl [ A
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xxxxx 12/14/90 xxxx% Record 01:38B -

98

OO-Jan—-72

System identification data Frocess parameter list

%*%*% Monitor #*¥¥% ’1£l {
# Name Value Unit Alarm messages s L
A 7+*Fressure 1 -2.7 psig

A 8xFPressure 2 -1.1 psig

A1SxFressl -2.7 psig

Al6%Press2 -1.1 psig

Al7*R1 8.74 1bf

A18xR2 -12.74 1b¢f

AL9*R3 23.23 1bf

AZO*R4 -2.84 1bf

AZ1%RS 3.45 1bf

AZ22%R&6 0.82 1bf

xxuene 12/14/90 xxxnx Record 01:39 - 00-Jan-72

Process parameter list

# Name value Unit Alarm messages
A 7#Fressure 1 2.5 psig
A 8+Pressure 2 49.6 psig
A1S*Fressl 2.2 psig
Al16xFress2 49,5 psig
A17xR1 20.11 1bf
A18xR2 -11.09 1bf
A19%R7E 26.76 1bf
20%R4 -2.61 1b#
AZ1*R5 S.24 1bf
AZ2*R6 6.02 1bf
xxxux 12/14/90 x#xx%% Record 01:39 - OO—Ja?:FE
System identification data Frocess parameter list
—————— o=
%xx% Monitor #*%¥ \4/
# Name Value Unit Alarm messages
A 7xPressure 1 -2.7 psig
A B¥Fressure 2 -1.1 psig
Al1S*Pressl -2.7 psig
Al6xFress? -1.1 psig
AL7*R1 8.71 lb+t
A18%R2 -12.72 1bf
AL19%*R3Z 23.20 1bf
AZ20%R4 -2.79 1lbf
AZ1%*RS .47 1lbf
AZ2%R6 0.82 1bf
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xexx%x 12/14/90 xxx%%® Record Q1:40 - Q0-Jan—-72

System identification data Process parameter list

# Name value Unit Alarm messages

A 7#Fressure 1 68.7 psig

A 8*Pressure 2 54.7 psig

Al1SxFressl 69.0 psig

Ale*Fress2 4.9 psig

A17%R1 21.52 1bf

A18*R2 ~-10.96 1bf

ALF%R3 26.99 1bf

AZ20xR4 -2.54 1bf

A21%RS 5.39 1bf

A22%R6 - 6.60 1bf

xxuxx 12/14/90 xa%%x Record 01:40 - 00-Jan—-72
System jdentification data Process parameter list

%% Monitor *%¥* /SJ/
# Name Value Unit Alarm .messages

A 7xPressure 1 -2.7 psig

A B8#Fressure 2 -1.1 psig

A15*Fressl -2.7 psig

AloxFress? -1.1 psig

A1 7+*R1 8.7 1b+f

A18%R2 -12.67 1b¥f

A19%R3 23.27 1lbf

AZ20%R4 -2.80 1bf

AZ1%RS .47 1bf

AZ2%RS 0.8% 1b¥f

xexxx 12/14/90 xuxxx Record 01:41 - Q0-Jdan—-72
System jdentification data frocess parameter list

# Name Value Unit ﬁlarm messages
A 7+Fressure 1 69.1 psig

A BxFPressure 2 55.0 peig
AtS*fPressl 69.3 psig
AlbxPress? 55.1 psig
A17*R1 21.78 lbf
A18#%R2 -11.01 1bf
A1F*R3 26.90 1b+t
AZ20%R4 -2.52 1bf
AZ1%#RO 5.45 1lbf
A22%*R6 6.54 1bf

—
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xxexx 12/14/90 »xx%% Record 01:41 - 00-Jan—-72

Frocess parameter list / (p\#

System identification data

# Name value Unit Alarm messages

A 7%Pressure 1 -2.7 psig

A 8x*Fressure 2 -1.1 psig

A1S*Pressi -2.7 psig

Alé6*xPress2 -1.1 psig

A17xR1 8.69 1bf

A18%R2 -12.468 1lbt

A19%R3 2T.23 1bf

AZ0*R4 -2.75 1bf

A21%RS 3.48 1b+f

AZ22xR6 0.82 1bf

wnn%x 12/14/90 #xu%% Record 01:42 - 00-Jan=-72

Frocess parameter list

System identification data

# Name Value Unit Alarm messages
A 7¥Fressure 1 74.0 psig
A B8*Fressure 2 58.6 psig
A1S*Fressl 74.0 psig
Alé6xPress2 58.8 psig
A17*R1 22.56 1bf
A18%RZ -10.78 1bf
AL9%R3 27.21 1bf
AZOxRA4 -2.57 1lb+
A21#RS S.62 1b¥
AZ2%*R6 6.91 1bf
ke 12/14/90 xx#xx%x Record O01:43 - 00-Jan—-72
System identification data Process parameter list /(7 y&

# Name Value Unit Alarm messages
A 7*Pressure 1 -2.7 psig
A BxPressure 2 -1.1 psig
A1SxPressl ~-2.7 psig
Al6xPress2 -1.1 psig
A17%R1 8.73 1b+
A18#*R2 -12.69 1bf
A19%R3 23,22 1bf
A20%xR4 ’ -2.84 lbf
AZ21*RS .46 1bf
A22%R6 ©.80 1bf¥
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. *rxxx 12/14/90 *x%%% Record 01:4Z - QO-Jan—72
System identification data Frocess parameter list
*%% Monitor *x¥
# Name Value Unit Alarm messages
A 7xPressure 1 82.4 psig
A 8%Fressure 2 S.3 psig
AlS¥xFrescsl 8Z2.4 psig
AlbxFress2 65.5 psig
Al17*R1 24.19 1bf
A18*R2 ~-10.53 1b#
AL9%R3I 27.61 1b¢
AZ20%R4 —-2.52 1bf
A21#RS 5.71 1bf
A22%R6 7.49 1lbf
xxxx% 12/14/90 *x%x#% Record 01:44 - 00-Jan-72
System identification data FProcess parameter list [ > \:,/
*#%% Monltor #%%*
# Name Value Unit Alarm messages
A 7xFressure 1 ~-2.7 psig
A BxFressure 2 -1.1 psig
— Al15x%Fressl . -2.7 psig
| Alb¥Press2 -1.1 psig
: Al17%R1 8.&67 1bf
A18*R2 -12.72 1bf¥f
A1F*R3 23.20 1b¥
AZ0%xR4 —2.69 1lbf
AZ1=RS J.42 1bf
AR2XRS 0©.8% 1bf
xxxxx 12/14/90 *#x%x#% Record l1:44 - 00-Jan-72
System identification data Frocess parameter list
*%% Monitor *x#*
# Name Value Unit Alarm messages
A 7%Fressure 1 82.4 psig
A 8xFressure 2 65.4 psig
AlS*Fressl B2.0 pesi1g
Al6#Press?2 465.0 psig
. ALl7*R1 27.90 1bf
A18%RZ -10.48 1bf
A19*RT 27.72 1b¥f
AZ0xR4 -2.52 1bf
_ AZ21*RS S.70 1bf
! A22%R6 7.44 1bf




*xxxxx 12/14/50

System i1dentification

*%% Monitor ¥x*x
# Name

A 7#Fressure 1
A 8xPressure 2
AlS*Pressl
Al6*xPress2
A17x*R1

A18*¥R2

A19%R3

20%xR4

AZ1*RS
AZ2#RSE

*uenxx 12/14/90

System identification

*%% Monitor *x¥
# Name

102

*xx%% Record ©01:45 - GO-Jan—-77

data Frocess parameter list / f? J

Value Unit Alarm messages

-2.78 1b+¢
3.44 1b¢
0.81 1bf
*xx#%x Record O01:46 - 00-Jan—-72
data Process parameter list

Value Unit Alarm messages

A 7*Pressure 1
A B8*Fressure 2
AlS*Pressl
AlL*Press2
A17*R1

A18%*R2

AL9*R3Z

AZ20*R4

AZ1*RS

A22%RS6

xxxxx 12/14/90

System identification

#x%x Monitor ***
# Name

-2.91 1bf
5.61 1b#
7.6% 1b+¥
*xx#% Record 01:464 - 00-Jan-72
data Process parameter list

Value Unit Alarm mescsages

A 7¥Pressure 1
& ErFressure 2
A1S*Fressl
Al6*Press?
A17*R1
A19*R2
A19*RZ

20%R4
AZ21*¥RS
ARZ*®R6

—xy TR IO - = - — —
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xewxEx 12/714/90 xx¥x% Recoro 148 - Qia-Jan—7 -

Svstem identification data Frocess parameter list

# Nama value Unit Alarm messages
A 7¥fressure 1 ?4.8 psig

A S8*Fressure 2 74.9% psig

Al1S*Fressl 94.6 peig

AléxFresst 74.8 psig

“17¥R1 26.69 1bf

A18*R2 -10.05 1bf

ALI*RE 27.95 1b+

AZ0xR4 -2.50 1bf

AZ1=RS 5.97 1bf

AZZxR6 8.36 1bf

*xxxxx 12/14/90 *#xx%% Record 01:49 - Q0-Jan—-72

System identification data FProcess parameter list 2'

# Name Value Unit Alarm messages
A 7#Fressure 1 -2.7 psig
A S*Fressure 2 -1.1 psig
Al1S*Fressl -2.7 psig
Al6*Press2 -1.1 psig
A17*K1 8.91 1bf¥
A18*R2 -12.90 1bf
A19%R3 23.28 1bf
AZO*R4 -2.59 1bf
AZ1*RS Z.44 1bt
AZ2%RS 0.87 lb¥
*xexxx 12/14/90 *x#%%% Record 1:50 - QO-Jan-72
System identification data Frocess parameter list

*%x%* Monitor *¥*

# Name Value Unit Alarm messages
A 7*Fressure 1 Q5.5 psig
A B8x*Fressure 2 75.6 psig
A1SxFressl 95.5 psig
Alo*Fress2 7.5 psig
A17*R1 26.95 1bf
A18*R2 -10.13 1bf
A19*R3 28.06 1bf
AZ0%*R4 -2.40 1bf
AZ1*RS 6.02 1b¥
A22*R6 8.33 lbf
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APPENDIX E
December 19, 1990 Data
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xxx%t 12/19/90 xxxx#* Record 00:36 - 00-Jan-72

: System identification data Frocess parameter list zk’\ Q}

*%# Monitor #***

# Name Value Unit Alarm messages

A 7*Pressure 1 -2.8 psig

A 8xPressure 2 -1.2 psiq

AlSxFresst -2.8 psig

Al6#Press2 -1.2 psige

A17%*R1 12.74 1bf

A18*R2 -12.14 1b¥
. A1F%R3 23.02 1bf

A20*R4 -2.10 1bf

A21+*RS 2.06 1bf

A22#REG 0.466 1bf
i -
i *xxxx 12/19/90 *x#%%% Record 00:37 - 00-Jan-72
| System identification data Process parameter list

1
! # Name Value Unit Alarm messages
!

A 7*Pressure 1 15.2 psig
A B#*Pressure 2 11.5 psig
~— AlS5#Pressl 15.3 psig
Al16*Press2 11.6 psig #
A17%R1 13.56 1bf
A18*R2 -11.07 1bf
A19*R3 24,01 1b#
A20%R4 -2.09 1b+f
A21#RS 1.08 1b¥f
A22%R6 -0.16 1b¥
xxx%% 12/19/90 +xx%x% Record 00:38 - 00-Jan—-72
System identification data Process parameter list
. \\\/
%% Monitor #%x% /ZZ“
# Name Value Unit Alarm messages \%{ ijg
A 7*Pressure 1 -2.8 psig 27
A 8xPressure 2 -1.2 psig /k>/ Q
A1S5*Fressi -2.8 psig \P\y}l ﬂ
Al&#Press? -1.2 psig
A17%R1 12.70 1bf O ' ‘47
* - A1B*R2 -12.23 1lbf
A1FXR3 22.94 1bf
! A20%R4 -2.06 1b+
AZ1%*RS 2.04 1bf

A22#R6 0.65 1bf



.

xxxx®x 12/19/90

System identification data

*#%#% Monitor *%#
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*nxx® Record 00:39 - 00-Jan—-72

Process parameter list

messages

# Name Value Unit Alarm
A 7#Pressure 1 17.7 psig
A 8xPressure 2 13.6 psig
A1S*Pressli 17.7 psig
Al6%Press2 13.6 psig
A17%R1 13.72 1bf
A18#R2 -11.05 1bf
A1F9%R3 24.07 1lbf
A20%R4 -2.08 1bf
AZ1%RS 0.95 1bf
AZ22%R6 -0.29 1bf

e 12/19/90

System identification data

*#%% Monitor #¥*%

*xx%x% Record 00:40 -

00—1an—72

Process parameter list

# Name Value Unit Alarm messages
A 7#Pressure 1 —-2.8 psig
A 8*FPressure 2 -1.2 psig
AlS*Fressl -2.8 psig
Alb*Press2 -1.2 psig
A17+%R1 12.68 1bf
Al18xR2 -12.26 1bf
A19%R3 22.90 1bf
AZ20%R4 -2.06 1bf
A21*RS 2.02 1b¢f
A2R2*R6 0.464 1b¢

*xxEx% 12/19/90

System identification data

#%% Monitor *x#

# Name Value
A 7*Pressure 1 21.7 psig
A B8*Pressure 2 16.7 psig
Al1S*Pressl 21.7 psig
Alb6¥Press? 16.8 psig
A17+*R1 13.93 1bf
A1B%*R2 -10.65 1bf
A19%R3 24.41 1bf
A20*R4 -2.11 1bf
A21 *RD 0.75 1bf
A22*R6 -0.46 1bf

Unit Alarm

xux%x% Record 00:42 - 00-Jan-72

Pracess parameter list

messages

bRl atn B~ X aymrwne =
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xxx%¥ 12/19/90 *xx%% Record 00:142 - 00~ J1n 72
l

System identification data Frocess parameter list \\/~
#%%x Monitor #*%%

# Name Value Unit Alarm messages

A 7#FPressure 1 -2.8 psig

A 8#Fressure 2 -1.2 psig

A15#Pressli -2.8 psig

Al6+*Press?2 -1.2 psig

A17%R1 12.70 1b+¥

A18%R2 -12.16 1bf

A19%R3 22.95 1bf¥
A20%*R4 -2.07 1bf
A21%RS 2.04 1b¥

A22%*R6 0.65 1b¢ R

#uxn® 12/19/90 #%%n% Record 00:43 - 00-Jan-72
System identification data Process parameter list

#%x% Monitor %*#x

# Name Value Unit Alarm messages
A 7#Pressure 1 28.1 psig
A BxPressure 2 22.2 psig
Al1S*Pressl 27.6 psig
Al6*Press2 21.5 psig
Al7%R1 14.22 1bf
A18%*R2 -10.36 1bf
A19%R3 24.67 1lbf
A20+R4 -2.08 1lbf
A21%*RS 0.4Z 1bf
AZ22*R& -0.75 1bf
xexue 12/19/2920 *xx4% Record O00:44 - 00-Jan=72
System identification data Process parameter list

*x% Monitor #*%%

# Name Value Unit Alarm messages
A 7#Pressure 1 -2.8 psig
A B#Pressure 2 -1.2 psig
A1S*Pressi -2.8 psig
Al6%Press2 -1.2 psig
Al7%R1 12.65 1bf
A18%*R2 -12.20 1lbf

- A19*R3 22.92 1bf
A20#R4 -2.08 1b¥
A21%RS 2.03 1b¥
A22*R6 0.65 1bf¥

— T Tm I T T T T T T T YT OO O ST TR X
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*EEN® 12/19/90

System identification data

*x% Monitor #%%
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*%x%%x%x Record 00:51

Process parameter list

# Name Value Unit Alarm messages
A 7¥Pressure 1 -2.7 psig
A B8*Pressure 2 -1.2 psig
AlS*Pressi -2.7 psig
Al6*Press2 -1.3 psig
Al7xR1 12.61 1b¥f
A18%R2 —12.08 1b¥f
A19%R3 23.09 1b¥
A20%R4 -2.05 1bf
A21 %RS . 2.03 1bf
A22%R6 0.65 1bf

*ARK¥ 12/19/90

System identification data

*%% Monitor *»x*

*#%x%# Record 00:53 00-Jan-72

Frocess parameter list

Unit Alarm messages

# Name Value
A 7#Pressure 1 28.1
A B8%Pressure 2 21.9
AlS*Pressl 28.2
Al6*Press?2 21.9
A17%R1 14,41
A1B*R2 -10.39
A12xR3 24,69
A20%R4 -2.09
AZ1 xRS 0.39
A22xR6 -0.78

psig
psig
psig
psig
1bf
1bf
1bf
1bf
1bf
1b+



xxxxx 12/19/90

System identification data

# Name Value Unit Alarm messages

A 7#Pressure 1 ~-2.7 psig
A 8#Pressure 2 -1.3 psig

AlS*Pressl -2.7 psig
Al6%Press2 -1.3 psig

A17*R1 12.58 1b+f
A18%R2 ~-12.06 1bf

A19%R3 23.10 1bf
A20%R4 -2.06 1b¥

A21*RS 2.03 1bf
A22%*R6 . 0.65 1bf

#xxnx 12/19/90 #x#%% Record 00:58 - 00-Jan-72
System identification data Process parameter list
*%% Monitor *x¥*

# Name Value Unit Alarm messages

A 7xPressure 1 X0.8 psig
A B8#FPressure 2 24.0 psig
A1S+*Pressl 30.9 psig
Alb&*Press22 24.1 psig
A17%K1 14,50 lbf
A18*R2 -10.29 1lbf
A1F*R3 24,69 1bf
A20*R4 —-2.08 1bf
A21%RS 0.26 1b#
AZ2#RE -0.91 1lbf

#xxxx 12/19/90 #x%#% Record 00:58 - 00-Jan-72

System identification data

# Name Value

A 7%Fressure 1 -2.8 psig
A B#Pressure 2 ~-1.4 psig
Al1S*Pressl -2.7 psig
Al6xPress?2 -1.4 psig
Al17*R1 2.53 1b¥
A18xR2 -12.12 1bf
A19%R3 22.99 1bf
AZ0#R4 -2.07 1bf
A21%RS 2.01 1bf

AZ2*R6 Q.64 1bf

xxxxd Record O00:355 - QO-Jan—-72

FProcess parameter list

Unit Alarm

Process parameter list ] So \L/

messages
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xexxe 12/19/90 xxx%x Record 00:59 - Q0-Jan-72

System identification data Frocess parameter list

# Name Value Unit Alarm messages
A 7#*Pressure 1 29.6 psig
A B#*Pressure 2 23.1 psigq
A1S+Pressli 29.7 psig
Al6¥Press2 23.1 psig
A17xR1 14.47 1bf
A1B#R2 -10.30 1bf
A19*R3 24.75 1lbf
A20xR4 -2.09 1bf
A21 %*RS 0.33 1b¥
A22%R6 -0.83 1bf
xxxxx 12/19/90 wxx%% Record 01:00 - 00-Jan-72
System identification data Process parameter list:i I 57

# Name Value Unit Alarm messages
A 7%Pressure 1 A -2.8 psig
A B8*Pressure 2 -1.4 psig
A1S5x*Pressl -2.8 psig
Al6xPress2 -1.4 psig
Al7%*R1 12.54 1b¥
A1B8+R2 -12.09 1bf
A19*R3 23.01 1b+
A20%R4 ~-2.08 1bf
AZ21*RS 2.02 1bf .
A22%R6 0.65 1bf
xuxE® 12/19/90 «xx%x% Record 01:00 - 00-Jan—-72
System identification data Process parameter list

*%x Monitor *x#

# Name Value Unit Alarm messages

A 7xPressure 1 33.9 psig

A B®*Pressure 2 26.4 psig

A1S*Pressl : 33.8 psig

Al&*Press2 26.5 psig

Al7xR1 14.76 1b¥

A1B*R2 -9.96 1b#f ‘
AL19%R3 24.93 1lbf

A20%*R4 -2.02 1lb¥

AZ21*RS 0.12 1bf

AZ2%*R6 -1.03 1lbf
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4Ky

sxxxx 12/19/90 »xx#x Record 01:01 - Q0-Jan-72

System identification data Process parameter list

*%% Monitor #¥%

# Name Value Unit Alarm messages
A 7xPressure 1 -2.8 psig
A Bx*Pressure 2 ~1.4 psig
A1S*Pressl -2.8 psig
AlL#Press2 -1.4 psig
A17*R1 12.54 1bf
A18%R2 -12.07 1lb¥f
AL1F%R3S 23.03 1bf
A20%R4 ~2.06 1b¥
A21%RS 2.03 1bf
A22%R6 0.67 1bf
xexxx 12/19/90 w##x%#x Record 01:02 - 00-Jan—-72
System identification data Process parameter list

*x% Monitor **x

# Name Value Unit Alarm messages
A 7xPressure 1 35.9 psig
A BxPressure 2 28.1 psig
Al1S«Pressl 36.0 psig
Alb*Press2 28.2% psig
A17*R1 14.86 1bf
A18*R2 -9.89 1bf
A1F%R3 25.08 1bf
A20%R4 -2.08 lbf
A21%#RS ~0.00 1b¥f
A22x%R6 -1.15 1b¥f
xxxnn 12/19/90 ##x%% Record ©01:02 - 00-Jan-72
System identification data Process parameter list <r7 %/

*%x%x Monitor *¥x

# Name Value Unit Alarm messages
A 7xFressure 1 -2.8 psig
A B8*Pressure 2 -1.4 psig
AlSxPressl ' -2.8 psig
Alo*Press2’ -1.4 psig
AL17%R1 12.53 1lbf
A18%R2 -12.04 1bf
A19%R3 23.04 1bf
A20+R4 -2.06 1lbf
A21%RS 2.03 1bf
AZ2%R6 0.66 1bf
SRtk miadiuiws: massrebetitme sttt




xxxux 12/19/90

*xxx% Record 01:03% -

System identification data

#x% Monitor #*%x%
# Name

Value Unit Alarm

Frocess parameter list
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00-3an-72

messages

A 7%Pressure 1
A B8%Pressure 2
A1S#Pressl
Al&6#Press2
Al17#*K1

A18#R2

A19¥RI

A20%R4

A21#RS

A22%*R6

wuenne 12/19/90

8.8 psig
X0.6 psig
28.9 psig
30.7 psig
15.05 1lbf
-2.72 1bf
25.23 1b+
-2.07 1bf
-0.16 1bf
-1.31 1bf

wxxn% Record 01:03 -

System identification data

x%#¥% Monitor *x#%
# Name

Value Unit Alarm

Process parameter list -ﬁ/o \y
| .

00-Jan-72

messages

A 7#Pressure 1
A Bx*Fressure 2
A15*Pressl
AloxPress?2
A17*R1

A18xR2

A19*RY

A20%R4

A21#RS

A22%R6

wxnxn 12/19/90

sxux® Record ©1:04 -

System identification data

A 7*fFressure 1
A 8xPressure 2
A1S#Pressl
AlLxPress2
A17*R1

A1B*R2

A19%R3

A20%R4

AZ1*RS

A22%*R&

Value Unit Alarm

Process parameter list

00-Jan-72

messages

39.0 psig
29.6 psig
8.8 psig
0.7 psig
15.05 1lbf
-9.72 1bf
25.28 1b+
~-2.10 1lbf
-0.15 1b#
-1.28 1bf




sxxen 12/19/90

System identification

Value

Unit Alarm

113

xx%x#% Record 01:05 - o0O-Ja

n—-72

Process parameter list & ZZ ﬁ/

messages

A 7+*Pressure 1
A B#Fressure 2
Al1S*Pressl
Al6xPress2
A17%R1

A1B8xR2

A19%R3

A20%R4

AZ21%R5

A22%R6E

*xxnx 12/19/90

-1.4
-2.8
-1.4
12.55
-12,.02
23.06
-2.05
2.03
0.67

System identification data

Value

Unit Alarm

x#xx% Record 01:06 -

Process parameter list

messages

A 7*Pressure 1
A 8#Pressure 2
Al1S5xPressl
Al16#Press2
A17%R1

Al1B8x%xR2

A19%R3

A20xR4

A21%RS

A22#RE

xxxn® 12/19/90

42.8
3.9
42.5
33.7
15.24
-9.57
25. 3
-2.08
-0.34
-1.47

System identification data

A 7*Pressure 1
A BxPressure 2
Al1S*Fressl
Alb&xFress2
A17%*R1

A18%R2

A19*R3

A20*R4

A21%RS

A22#R6

Value

psig
psig
psig
psig
1bf
1bf
1bf
1bf
1bf
1bf

Unit Alarm

xxe%xx Record

Q1: i/ Of-Ja
w4
Process parameter 1 ET— /:2q

messages



*xxxx 12/19/90

System identification data

x#% Monitaor **%

*x%%x% Record

Frocess parameter list

01:08 -
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QO-Jan-72

xnxxx 12/19/90

System identification data

#%% Monitor *x¥%

Unit Alarm

# Name Value Unit Alarm messages
A 7#Pressure 1 -2.7 psig
A B#Pressure 2 -1.4 psig
AlS*Pressl -2.7 psig
Alé6#Press2 -1.4 psig
A17%R1 12.53 1bf
AL18*R2 -12.02 1bf
A1F%R3 2.08 1bf
A20%R4 -2.05 1bf
A21%RS 2.03 1b+¥
A22%R6 0.67 1lbf

#x%%% Record

Process parameter list

01:09 -

00-Jdan-72

messages

# Name Value
A 7#Pressure 1 49.1 psig
A 8%Pressure 2 3?.1 psig
A1S«xPressl 48.2 psig
AlbxFPress2 38.4 psig
A17*R1 15.62 1b+¥
A18xR2 -9.37 1bf
A19%*R3 25.65 1b¥f
A20%R4 ~-2.07 1bf
A21%RS -0.67 1bf
AZ22%R6 -1.79 1lbf

#xkx# 12/19/90

System identification data

*%% Monitor #*%

Unit Alarm

# Name Value
A 7%Pressure 1 -2.8 psig
A B8*Pressure 2 -1.4 psig
A1S*xPressi .8 psig
Al6*Fress2 -1.4 psig
A17%R1 12.51 1bf
A18%R2 -12.06 1bf¥f
A1F%*R3 23.00 1lbf
A20%R4 -2.04 1bf
A21%RS 2.03 1bf
A22%R6 0.67 1lbf

*xx%% Record

messages

01:09 -

Q0-Jdan—-72



115

xxx%x 12/19/90 *%#%x% Record O1:11 -~ 00-Jan-72

System identification data Frocess parameter list ;

*%% Monitor #*%x i

# Name Value Unit Alarm messages
A 7¥Fressure 1 49.0 psig
A 8*Pressure 2 39.0 psig
Al1S*Presst 48.8 psig
Al6*Press2 29.0 psig
A17xR1 15.66 1bf
A18%R2 -9.28 1bf
A19*%R3 25.74 1b¥
A20%R4 -2.13 1b¥f
AZ21%RS -0.70 1bf
A22%R&E -1.81 1bf
xxxax 12/19/90 *+#x%% Record O1:11 - 00-Jan-772
et . A
System identification data Process parameter list

*#%% Monitor xxx

# Name Value Unit Alarm messages
A 7x*Pressure 1 -2.8 psig
A B*FPressure 2 -1.4 psig
Al1S*Pressl -2.8 psig
Al6*Press?2 -1.4 psig
A17%R1 12.33 1b¥
A18%*R2 -12.05 1b¥f
A1F%xR3 23.05 1bf
A20xR4 -2.07 1bf .
A21%RS 2.03 1bf
A22%R6 0.67 1bf
*xxxx 12/19/90 *x%x%x Record 01:12 - 00-Jan-72
System identification data Process parameter list

*%% Monitor #*#x**

# Name Value Unit Alarm messages
A 7%#Pressure 1 49.8 psig

A B*Pressure 2 39.9 psig

AlS*¥Pressi 49.9 psig

Al6%xPress?2 39.8 psig

A17xR1 15.73 1bf

A18%*R2 -2.21 1lbf

A19%R3 25.78 1bf

A20%#R4 -2.03 1bf

A21%RS ~0.74 1b¥f

AZ22*R6 -1.86 1bf



-}

xxx¥x 12/19/90 *%x¥xx¥% Record O1:12 -

116

00-Jan-72

System identification data FProcess parameter listth/ S {/

#*##% Monitor *xx

# Name Value Unit Alarm messages
A 7#Pressure 1 -2.8 psig
A B¥Fressure 2 -1.4 psig
A1S*Fresst -2.8 psig
Alb6*Press?2 -1.4 psig
Al7%*R1 . 12.55 1bf
A18#R2 -12.02 1bf
A1PxRZ 2Z.05 1b¢
A20%R4 -2.04 1bf
A21%RS 2.04 1bf
A22#R6 0.67 1bf
#xexne 12/19/90 #xxx%x Record 01213 - 00-Jan-72
System identification data Process parameter list
#*%%# Monitor %%
# Name Value Unit Alarm messages
A 7xPressure 1 53.9 psig
A B8*Pressure 2 4X.2 psig
AlS*Fressl S54.1 psig
Alb*Press?2 43.2 psig
A17%R1 15.97 1b¥
A18#R2 -9.03 1bf
A19*R3 25.98 1bf
A20%R4 -2.08 1bf .
AZ1*RS -0.96 1b¥f
A22#R6 -2.08 1bf
*exx% 12/19/90 *x%%x% Record O01:14 -~  00-Jan-72
/
System identification data Process parameter list /,(f V

*%*% Monitor *%=

# Name Value Unit Alarm messages
A 7#*FPressure 1 ~-2.8 psig

A B8*Pressure 2 -1.4 psig

AlS*Pressi —-2.8 psig .
Al&*Press -1.4 psig

Al7%R1 12.55 1b¥

A18%R2 -12.05 1b¥

A19*R3 23.05 1b¥

A20%R4 -2.05 1b¥f

A21%RS 2.03 1b¥f

A22%RE 0.68 1lbf
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*xxu®x 12/19/90 *x%%% Record 01:14 - 00-Jan-72

System identification data Frocess parameter list

*#%% Monitor *xx

# Name Value Unit Alarm messages
A 7%Pressure 1 61.4 psig
A 8*Pressure 2 49.0 psig
AlS*Pressl 61.6 psig
Alb6*Press2 49.3 psig
Al7%R1 16.43 1b¥
A18xR2 -8.70 1bf
A19%R3 26.34 1bf
A20*R4 -2.09 1bf
AZ1+RS -1.38 1bf
A22%R6 ~2.48 1lbf
#exk® 12/19/90 *xx%%% Record O01:16 - 00~Jan-72
System identification data Process parameter list /i?

*#%% Monitor *®#%

# Name Value Unit Alarm messages
A 7¥Pressure 1 -2.7 psig
A B*Pressure 2 -1.4 psig
Al1S*Pressl -2.7 psig
Al&*¥FPress2 -1.5 psig
A17%R1 12.54 1b+f
A18*R2 -12.08 1bf
A1F%R3 23.20 1bf )
A20%R4 -2.31 1b¥ -
A21#RS 2.04 1b+f :
A22%R6 0.69 1bf
xxkxx 12/192/90 xxxx% Record 01:17 - Q0-Jan-72
System identification data Process parameter list

*%#% Monitor %%

# Name Value Unit Alarm messages
A 7¥Pressure 1 62.4 psig
A 8%Fressure 2 49.9 psig
Al1S*Pressl 62.7 psig
Al6%Press2 50.2 psig
A17%R1 16.51 1b¥f
Al1B*R2 -8.63 1bf
Al9%R3 26.45 1bf
A20%R4 -2.04 1b¢#
A21#RS -1.42 1b¢f

A22%xR6 -2.55 1bf
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xxxx® 12/19/90 xxx%x% Record 01:17 - Q0-Jan-72

System identification data Process parameter list (2?

*#% Monitor #*#*#%*

# Name Value Unit Alarm messages
A 7*Pressure 1 -2.8 psig
A BxPressure 2 -1.5 psig
AlS*Pressl -2.8 psig
Al16#Press?2 -1.5 psig
A17%R1 12.55 1b¥
A18%R2 -12.07 1bf
A19%R3 23.04 1b+f
A20*R4 ~2.04 1bf¥
A21#RS 2.04 1bf
A22%R&6 0.67 1bf
xuxx® 12/19/90 *+xx#%x Record 01:18 - 00-Jan-72
System identification data Process parameter list

*»x% Monitor *xx+

# Name Value Unit Alarm messages

A 7#*Pressure 1 68.4 psig

A 8#Pressure 2 S54.9 psig

AlS*Pressi 68.7 psig

Alb6*Press2 54.9 psig

A17xR1 - 16.89 1bf

A1B%*R2 -8.35 1bf

A19*R3 26.76 1bf

AZ0%R4 -2.10 1bf

AZ21%*R5 -1.77 1b¥

A22x%R6 -2.846 1bf

*xxxxn 12/19/90 xxxx% Record 01:19 - 00—-Jan-72
System identification data Process parameter list

*%% Monitor *¥*

# Name Value Unit Alarm messages
A 7#Pressure 1 -2.8 psig Q\ "T-
A B*Pressure 2 -1.5 psig Voo S;(_
AlS*Pressi -2.8 psig V)
Al6*Press?2 -1.5 psig /
A17+*R1 12.58 1b+¥
A18%R2 -12.09 1bf
A19%*R3I 23.02 1b¥
A20%R4 -2.02 1bf
A21*RS 2.04 1b¥f
A22%R& 0.67 1bf
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xxexnw 12/19/90 *¥%¥* Record O01:22 - QO-Jan—-72

System identification data Process parameter list ( C‘

*#%x% Monitor #¥*%

# Name Value Unit Alarm messages
A 7%Pressure 1 -2.7 psig
A 8«Fressure 2 -1.5 psig
AlS*Pressl -2.7 psig
Alb6%Press2 -1.5 psig
Al17%R1 12.60 1bf
A18#R2 -12.03 1b¥f
A1F%xR3 23.07 1b¢f
AZ0%R4 -2.01 1bf
A21%RS 2.04 1b¢f
A22#R6 0.67 1b¥
*xuux 12/19/90 x#xxx Record 01:23 -  00-Jan-72
System identification data Process parameter list

*x% Monitor **%

# Name Value Unit Alarm messages
A 7#Pressure 1 74.0 psig
A B8*Fressure 2 60.1 psig
Al1S5xPressli 74.4 psig
Alb6*Press2 60.2 psig
A17*R1 17.23 1b#
A18#R2 -8.13% 1bf
A19%R3 27.02 1bf
A20+*R4 -2.09 1bf
AZ21%RS -2.07 1b+¥
A22%R6 ~3.22 1bf
xexxn 12/19/90 *xxx% Record ©01:24 - 00-Jan-72
System identification data Process parameter list ,2 ::A:%
*##% Monitor *¥x*
# Name Value Unit Alarm messages
A 7%#Pressure 1 -2.7 psig
A B*Fressure 2 -1.5 psig
Al1S*Pressl -2.7 psig
Al6xPress2 -1.5 psig
A17+%R1 12.56 1bf
A18%#R2 —-12.12 1bf
A1F*R3 23.00 1bf
A20%R4 -2.02 1b¢f
A21%RS 2,05 1bf

A22*R6 0.67 1bf

ermtien giTcc k. mes e
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*xxxxx 12/19/90 *x%%x% Record O01:2 - Q0-Jan—-72

System identification data Process parameter list

#x% Monitor *¥#

# Name . value Unit Alarm messages
A 7xPressure 1 75.6 psig
A 8xPressure 2 61.2 psig
A1S*Pressl 76.2 psig
Al6xPress2 61.6 psig
A17%R1 17.32 1bf
A18*R2 -8.07 1b#
A19*%R3 27.04 1bf
A20%R4 -2.12 1lbf
A21%R5 -2.16 1b¥f
A22%*R6 -3.30 1b¢
*nxxn 12/19/90 *xxux% Record O1:25 - 00~-Jan-72
System identification data Process parameter list/22{ ’
*x% Monitor xxx
# Name Value Unit Alarm messages
A 7*Pressure 1 -2.8 psig
A 8xFPressure 2 -1.5 psig
AlS*Pressi -2.8 psig
Alb&%xPress2 -1.5 psig
Al7*R1 » 12.57 1bf
A18%R2 T -12.12 1bf
A19%R3 22.95 1bf¥f
AZ20%R4 -2.01 1b¥f
AZ1%RS 2.05 1bf
A2Z2x%R6 0.67 1bf
#xu%n 12/19/90 *#xx% Record O1:2 - 00-Jan—-72
System identification data Process parameter list

#3#%x Monmitor *%x

# Name Value Unit Alarm messages
A 7xFressure 1 79.S psig
A 8*Pressure 2 64.3 psig
A1S«Pressi 79.7 psig
Al&xPress2 64.7 psig
Al7*R1 17.52 1b¢f
AL18*R2 -7.98 1bf
A19%RS 27.19 1bf
A20+#R4 -2.146 1bf
A21%RS -2.37 1bf

A22%R6 -3.49 1b¢




*xx¥e 12/19/90

System identification data

*##% Monitor **%*

# Name Value
A 7xFressure 1 -2.8
A BxFPressure 2 -1.5
A1S*Presst -2.8
Al6%*Press? -1.95
A17*R1 12.58
A18#R2 -12.13
A19xR3 22.97
A20%R4 -2.01
A21%RS 2.06
AZ2%R6 0.68

#nxx% 12/19/90

System identification data

#*#%x% Monitor x#x
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xxx%% Record 01:26 - GO=-Jan-72

FProcess parameter list "7%\44/
__________________________ 7ok

Unit Alarm messages
psig
psig
psig
psig
1bf
1bf
1bf
1bf
1bf
1bf

#xnxx Record 01:27 - 00-Jdan-72

Process parameter list

# Name Value Unit Alarm messages
A 7*Fressure 1 4.3 psig
A 8%Fressure 2 76.6 psig
Al1S#Pressl 94.8 psig
Al6*Press2 77.2 psig
A17*R1 18.40 1bf
A18%*R2 — ' =7.25 lbf
A1F*R3 27.87 1bf
A20*R4 2.34 1bf
A21%RS -3.21 1bf
AZ22*R6 —-4.38 1bt

I S



xxxx® 12/19/90 *#xx%% Record
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01: 33 OP—Jan—72

L
ameter list ——

System identification data Frocess par
*#% Monitor ##%
# Name Value Unit Alarm messages
A 7#Pressure 1 -2.7 psig
A 8#Pressure 2 -1.4 psig
A1SxPressl -2.7 psig
AloxPress2 -1.4 psig
A17*R1 12.72 1bf
A18%R2 -12.07 1bf
A1F%R3 23.16 1bf
A20%R4 -1.92 1bf
A21#%RS 2.09 1bf
AZ2%R6. 0.68 lbf

*auux 12/19/90 xxxxt Record

System identification data

Process par

01: 35 00-Jan-72

ameter list

#x%* Monitor **¥

# Name Value Unit Alarm messages
A 7#*FPressure 1 11.4 psig
A 8*Pressure 2 8.2 psig
A1S5+Pressl 11.5 psig
Alb&*xPress2 8.2 psig

A17xR1 15.08 1b¢f
A18*R2 -12.15 1bf
A19%R3 23.18 1lbf
A20%R4 —-1.82 1bf

A21%RS 0.99 1bf
AZ2*RE 0.33 1bf

xxxxx 12/19/90 xxx%% Record
System identification data Process par
*%x% Monitor #¥x%

# Name Value Unit Alarm messages
A 7*Pressure 1 -2.7 psig
A B8*Pressure 2 ~1.3 psig

AlS*Pressl -2.7 psig
Al&*Press2 ~-1.2 psig
A17*R1 12.67 1b#
A1B8#*R2 -12.17 1b¢f
A19#R3 23.07 1bf
A20%R4 -1.94 1b#
A21%RS 2.07 1bf
AZ22#R6 0.67 lbf

1:35 - Q0O-Jdan—-72
y

ameter list y
S~
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*xexxx%x 12/19/90 *#x%® Record Q1:37 - 00-Jan-72

System identification data Frocess parameter list

*%x% Monitor *#%x

# Name Value Unit Alarm messages

A 7#Pressure 1 16.8 psig

A Bx%Pressure 2 12.3 psig

Al1S*Pressi 16.8 psig

Alb6*Press?2 12.4 psig

A17%*R1 15.89 1b¥f

Al1B8*R2 -12.23 1b¥f

A19%R3 23.12 1b+f

AZ20%xR4 —-1.86 1bf

AZ21%RS 0.59 1b¥

A22%R& 0.12 1bf

*xexx 12/19/90 *xxx¥ Record 01:3 - 00-Jan-72

System identification data Frocess parameter list ::}—E; hL/

*#%x% Monitor #%%

# Name Value Unit Alarm messages
A 7¥Fressure 1 -2.7 psig
A B#Fressure 2 -1.3 psig
A1S*Pressi =2.7 psig
Al6*FPress2 -1.3 psig .
Al7xR1 12.62 1b¥
A18*R2 -12.20 1bf
A19%R3Z 23.02 1bf
A20*R4 -1.94 1bf
A21%RS 2.05 1b¥
A22*R6 0.65 1bf
®xkx® 12/19/90 *%x%# Record 01:3 - 00-Jan-72
System identification data Process parameter list

*#% Monitor %%

# Name Value Unit Alarm messages
A 7%xPressure 1 29.6 psig
A B*Pressure 2 22.9 psig
AlS5*¥Pressi 29.3 psig
Alb6%Press2 22.3 psig
A17*R1 18.01 1b¥
AL1B*R2 -12.36 1bf
Al9*R3 23.04 1bf
A20%R4 -1.80 1b¢f
AZ21 %R5 ~0.37 1b¥f

A22%R6 -C.16 1lb¥f
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“xxx%x 12/19/90 *%x%% Record (1:39 - 00-Jan-72
System identification data Frocess parameter list — d;/
%% Monitor xex
# Name Value Unit Alarm messages
A 7xPressure 1 -2.7 psig
A B*Pressure 2 -1.3 psig
Al1S*Fressi -2.7 psig
Al6#Press2 -1.3 psig
Al17xR1 12.62 1bf
A18%*R2 -12.22 1bf
A19%R3 22.97 1b¥
A20%xR4 -1.94 1b¥f
A21%#RS 2.04 1b¥
A22%R6 0.65 1b¥
wxxnx 12/19/90 #%xx#% Record 01:41 - 00-Jan-72
.
System identification data Process parameter list
*%% Monitor *x*
# Name i Value Unit Alarm messages
A 7*Pressure 1 31.7 psig
A B*Fressure 2 24.4 psig
AlS*Fressi 1.8 psig
Alb6%Press?2 24.6 psig
A17%R1 18.37 1b+
A18*R2 -12.39 1bf
A19%R3I 22.98 1b+f
A20x*R4 -1.82 1bf¥f
A21*RS -0.56 1bf
A22%*R& -0.23 1bf
*exx% 12/19/90 *xx%% Record 01:41 - 00-Jan-72
. - - - “ :
System identification data Process parameter list _

*%¥x Monitor *%*x

# Name Value Unit Alarm messages
A 7#Fressure 1 —-2.7 psig
A B*Fressure 2 —-1.4 psig
AlS*Pressl -2.7 psig
Al6x%Press?2 -1.4 psig
Al17%R1 12.60 1bf
A18*R2 -12.25 1b¥f
A19%R3 22.97 1b+
A20*R4 -1.98 1lbf
A21%RS 2.05 1b¢¥
A22%RE 0.66 1bf
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wxx¥%x 12/19/90 *%x%x%x% Record 01:42 - QO0-Jan-72

System identification data Frocess parameter list

*%% Monitor ***

# Name Value Unit Alarm messages
A 7%Pressure 1 37.2 psig
A B#Pressure 2 29.1 psig
A1S5#Pressi 37.9 psig
Alb*FPress2 29.7 psig
A17xR1 19.45 1bf
A18%R2 -12.45 1bf
AlF*RZ 22.92 1b¥
A20%RA4 -1.83 1bf
AZ1*RS -1.04 1b¢
AZ2%R&6 ‘ -0.40 1bf

;\-_

xnxxw 12/19/90 *xx%% Record O01:43 - 00-Jan-72
System identification data Process parameter list ——

# Name Value Unit Alarm messages
A 7*Pressure 1 -2.7 psig
A BxPressure 2 -1.4 psig
AlS*Presst -2.7 psig
Al6*Press? -1.4 psig
A17%R1 12.61 1bf
A18*R2 -12.23 1bf
A19%R3 22.97 1bf
A20%R4 -1.97 1bf
AZ1%*RS 2.06 1b¥f
A22%RE 0.65 1bf
xxxx%x 12/19/90 *xxx# Record 01:44 - o0-Jan-72
System identification data Frocess parameter list

#%% Monitor #*#*x

# Name Value Unit Alarm messages
A 7xFressure 1 39.0 psig
A B*Fressure 2 30.6 psig
AlS*Fressl 38.7 psig
Al6xPress? 30.3 psig
AL7%R1 19.57 1bf
A18%#R2 -12.47 1bf
AL9%RZ 22.95 1bf
A20+R4 -1.82 1bf
A21%RS -1.09 1bf

A22xRE ~0.43 1b¥f
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xxxx® 12/19/90 *x¥%x% Record (1:44 - Q0-Jan-72
System identification data Process parameter list ‘JJj ; VL/
*#%% Monitor #%%*
# Name Value Unit Alarm messages
A 7xPressure 1 -2.7 psig
A B®Pressure 2 -1.4 psig
AlSx#Pressi -2.7 psig
Al6%Press2 -1.4 psig
A17%R1 12.60 1b+#
A1B*R2 =-12.24 1b¥f
ALFXRI 22.96 1bf
A20%R4 -1.95 1bf
A21%RS ) 2.06 1bf
A22*R6 ( 0.66 1bf
*exN% 12/19/90 *xxu%x Record 01:45 - 00-Jan-72
System identification data Process parameter list

*#% Monitor *xx

# Name Value Unit Alarm messages

A 7%Pressure 1 43.8 psig

A 8%Pressure 2 34.5 psig

A1S*xPressi 43.6 psig

Al6*Press2 34.4 psig

Al 7x*R1 20.41 1b+f

A1B*R2 -12.46 1b+¥

Al F%R3 22.96 1bf

A20*R4 -1.78 1b¥ .

A21%RS —1.44 1b¥f

A22%RE -0.57 1lb¥

*uxx% 12/19/90 *%x%%% Record O01:46 - 00-Jan-72
v [

System identification data Process parameter list.__-

*#% Monitor =#*x

# Name Value Unit Alarm messages
A 7¥Fressure 1 -2.7 psig
A B¥Pressure 2 -1.4 psig
AlS*Fresst -2.7 psig
AlbrPress? ~1.4 psig
Al17x*R1 12.60 1b¥f
A18xR2 -12.23 1b¥
A1P2%R3 22.96 1bf
A20xR4 -1.95 1b¥f
A21%RS 2.06 1lbf

A22%#R4 0.66 1bf



v
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*xxx® 12/192/°20 x#xx%% Record (01:48 - QO-Jan-72

System identification data FProcess parameter list

#%x% Monitor *%¥%

# Name Value Unit Alarm messages
A 7%Pressure 1 v 44,5 psig
A B*Pressure 2 3S5.3 psig
A1SxPressl 44.7 psig
Al6%Press?2 35.3 psig
A17*R1 20.61 1bf
A18*R2 —-12.50 1bf
A19%RZ 23.00 1bf
A20%R4 -1..80 1lb¥
A21 %RS -1.55 1bf
A22%R6 -0.62 1bf
#*xxx® 12/19/90 *#xxx% Record 0©01:50 - 00-Jan-72
System identification data Process parameter list — (?\l/

*#% Monitor #*#

# Name Value Unit Alarm messages
A 7¥Fressure 1 -2.7 psig
A B8*Pressure 2 -1.3 psig
AlS*Pressi -2.7 psig
Al6%Press?2 -1.3 psig
Al7xR1 12.61 1b+#
A18x*R2 -12.24 1bf
A19%R3 22.96 1bf
A20%R4 —-1.95 1bf .
A21 *RS 2.05 1bf
A2Z2xR6 0.65 1bf
*xx%% 12/19/90 %x%%x%¥% Record O1:31 - 00-Jan~-72
System identification data Process parameter list

*%% Monitor **x

# Name Value Unit Alarm messages
A 7#Pressure 1 47.2 psig

A 8xFressure 2 37.5 psig

AlS*FPressli 47.4 psig

Alé6#Press2 37.5 psig

A17*R1 21.06 1b¥f

A18%xR2 -12.51 1b¥

A19%R3 22.90 1bf

A20*R4 -1.87 lbf

A21 *RS -1.75 1b¢f

AZ22%R& -0.46% 1lb¥




*%x%x 12/19/90

System identification data

*34% Monitor %*xx
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*#xx# Record ©01:51 - 00-Jan-72

messages

# Name Value Unit Alarm
A 7#Pressure 1 -2.7 psig
A 8%Pressure 2 ~=1.4 psig
AlS*Pressti =2.7 psig
AléxPress2 -1.4 psig
A17%R1 12.60 1bf
A18%*R2 -12.24 1bf
A19%RZ 22.96 1b¥
A20%R4 -1.96 1bf
A21%RS 2.06 1bf
AZ22%R6 0.646 1bf

*xxx% 12/19/90

System identification data

*x% Monitor #*xx

i # Name Value

l ——— —————— ————— — — S ——

! A 7#Fressure 1 54.2 psig
A B*Pressure 2 43.3 psig
A1S*Pressl S54.4 psig
Al6%Press2 43.3 psig
Al7#%R1 22.22 1b¥
Al8*R2 -12.53 1bf
A19%R3 22.91 1b+¥
A20%R4 —1.82 1bf
AZ1%RS -2.28 1bf¥
A2Z2*R6 -0.91 1bf

wxexe 12/19/90

System identification data

*#%xx Monitor #xx

Unit Alarm

*%%%¥% Record 01:52 - 00-Jan-72

Process parameter list

messages

# Name Value Unit Alarm messages
A 7#Pressure 1 -2.7 psig
A B*Pressure 2 ~-1.4 psig
A1S#Presst -2.8 psig
Alb&xPress?2 ~-1.4 psig
Al7x%R1 12.59 1b¥
A1B*R2 ~12.23 1bf
AlF%R3 22.96 1bf
A20%R4 -1.95 1bf
A21 xRS 2.06 1bf
A22*R6 0.66 1b¢f
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xxxx% 12/19/90 *##x#% Record 01:53 - 00-Jan-722

System identification data Frocess parameter list

# Name " Value Unit Alarm messages
A 7#Pressure 1 59.1 psig
A B#Pressure 2 47.2 psig
Al1SxPressi 59.7 psig
Al6*Press2 47.7 psig
A17%R1 23.11 1bf
A18*R2 -12.59 1b#
A19*R3Z 22.90 1bf
A20%R4 -1.92 1bf
A21%xRS -2.68 1bf
A22xR6 —1.05 1b¥
rhkx% 12/19/90 : «xxu#t Record O01:33 - 00-Jan-72
System identification data Process parameter list ji}l‘:l\

# Name Value Unit Alarm messages
A 7#Pressure 1 -2.7 psig
A 8xFressure 2 -1.4 psig
Al1SxPressl ~-2.7 psig
Alb*Press? -1.4 psig
A17*R1 12.57 1bf
A1B8*R2 -12.23 1bf
A19*R3 22.95 1b¢¥
A20%R4 -1.96 1bf
AZ21*RS 2.07 lbf
A22%R6 0.66 1bf
*xx¥% 12/19/90 *xx%# Record 01:56 - o0-Jan-72
System identification data Process parameter list

# Name Value Unit Alarm messages
A 7%Pressure 1 62.7 psig
A 8*Pressure 2 50.2 psig
AlS*Pressl 63.0 psig
Alb¥Press 0.4 psig
A17xR1 23.62 1b¥f
A18%*R2 -12.60 1bf
A19*R3 22.90 1bf
A20%R4 -1.89 1b¥f
A21%RS -2.97 1bf

A22#RE -1.19 1bf



*xxxx 12/19/90

System identification

*%x% Monitor *¥x
# Name
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xx%%% Record 01:56 - 00-Jan-72

Vaige Unit Alarm messages

~

A 7%#Pressure 1
A 8xPressure 2
AlSxFressi
Al16*Press2
Al7%R1

A1 B8*R2

A19%R3

A20%R4

A21%*RS

AR2¥RE

xxxx® 12/19/90

System identification

xxx%% Record 01:57 - 00-Jan-72

data . Process parameter list

*#%x% Monitor *x«
# Name

Value Unit Alarm messages

A 7%Fressure 1
A 8xPressure 2
A1S*Presst
Alb6*Press2
Al7%R1

A1B8*R2

A19%*R3

AZ20%R4

A21%*RS

AZ22%xR6

xEx%% 12/19/90

System identification

62.1 psig
49.6 psig
62.6 psig
50.0 psig
23.51 1bf
-12.64 1b+f
22.89 1bf
-1.89 1bf
—-2.93 1bf
-1.16 1bf

*x#x%x Record 01:57 - QO0-Jan-72

*x% Monitor #*x**
# Name

A 7¥#Pressure 1

A 8xFressure 2
AlS*Presst
Al&*Press?2
Al17%*R1

A1B8*R2

A19%#R3

AZ20%R4

AZ21#RS

AZ22*R6

SERaE
data Process parameter list ‘Z/ h&

Value Unit Alarm messages
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*exx%x 12/19/90 *»4x%x% Record 01:58 - OO-Jan—-72

System identification data Process parameter list

*#%% Monitor #*¥*x

# Name Value Unit Alarm messages
A 7%*Pressure 1 67.9 psig
A B%Pressure 2 S4.6 psig
Al1S*Pressi 67.9 psig
AlLxPress2 S4.5 psig
Al7xR1 24.29 1lbf
A18xR2 -12.68 1bf
A19%R3 22.84 1bf
A20%R4 -1.85 1bf¥f
A21%RS -3.31 1bf
A22%R6 -1.31 1bf
xxxxn 12/19/90 *xx#% Record 01:58 - 00-Jan-72
System identification data Process parameter list dg/ijfs

*#% Monitor #*x%x

# Name Value Unit Alarm messages
A 7*Fressure 1 -2.7 psig
A BxFressure 2 —-1.4 psig
A1S5*Pressl =2.7 psig
Al&xFress2 ~1.4 psig
A17xR1 12.55 1b+
AL1B*R2 -12.2% 1bf
AL1F*R3 22.93 1bf
A20%*R4 -1.93 1bf
AZ1#RS 2.07 1b¥f
A22x%R6 0.66 1bf
*exxx 12/19/90 *#xxx% Record 01:59 - 00-Jan-72
System identification data Process parameter list

*%% Monitor ##*%

# Name Value Unit Alarm messages
A 7¥Pressure 1 68.2 psig
A 8xPressure 2 S4.8 psig
AlS*Pressl 68.2 psig
Alb&*¥Press?2 54.6 psig
AL17+*R1 24.45 1bf
A18%xR2 -12.66 1b¢f
A19#RI 22.81 1lb¥f
A20%R4 -1.86 1bf
A21%RS -3.34 1b¥
A22%xR6 -1.35 1bf
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®*xux% 12/19/90 ' #x%%% Record ©1:59 - OO-Jan—-72

System identification data Process parameter list

#%% Monitor *x+ bl / (S;
# Name Value Unit Alarm messages

A 7#Pressure 1 -2.7 psig

A B*Fressure 2 ~-1.4 psig

Al1S*Fressl -2.7 psig

Alb%Press2 -1.4 psig

Al17*R1 2.55 1bf

A18*R2 -12.20 1bf

A1F#R3 22.98 1bf

A20*R4 -1.93 1bf

A21%RS 2.06 1b¥f

A2Z2*R6 0.66 1b¥

#xxx% 12/19/90 *¥#x% Record 02:00 - 00-Jan-72

System identification data Process parameter list

*#%x% Monitor #%%

# Name Value Unit Alarm messages
A 7xFressure 1 73.1 psig
A 8*Pressure 2 58.5 psig
ALlS*Fresst 72.4 psig
Alo#Fress? S8.1 psig
A17%R1 25.05 1b¥
Al18%xR2 -12.71 1b¥f
A19*R3 22.80 1b+
AZ20%*R4 -1.92 1bf
AZ21*%RS -3.68 1bf
A22%R6 ~-1.48 1bf
*xAxe 12/19/90 *%xx% Record 02:01 - 00-Jdan-72
System identification data Process parameter list 2;?'C;>VL/
#%% Monitor *%%
# Name Value Unit Alarm messages
A 7xPressure 1 -2.8 psig
A B*Fressure 2 -1.4 psig
A1S#Presst -2.8 psig
AlS#Press2 -1.4 psig
A17%R1 12.52 1b+¥
A18%R2 -12.20 1bf
A19%#R3 22.93 1bf
AZ20%*R4 -1.93 1b¢f
A21*RS 2.06 1b¥
A2Z*R6 0.65 1bf

PR R R N
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xxex% 12/19/90 x#x%x% Record 02:02 - O0-Jan—-72

System identification data Process parameter list

##% Monitor *#x

# Name Value Unit Alarm messages

A 7#Fressure 1 81.2 psig

A B8¥Pressure 2 65.2 psig

Al1S*Pressl 81.0 psig

Al6xPress2 65.2 psig

Al17xR1 26.60 1bf

A18*R2 -12.77 1bf

A19%*RT 22.81 1b¥f

A20%*R4 -1.92 1bf

A21%RS -4.37 1bf

AZ2%RS -1.80 1bf

*nxx% 12/19/90 +%x%# Record 02:02 - 00-Jan-72

System identification data Process parameter list—f'(/§;

x%x% Monitor *#*

# Name Value Unit Alarm messages

A 7%Fressure 1 -2.8 psig

A BxPressure 2 -1.4 psig

A1S*Pressl -2.8 psig

Al6#Press2 —-1.4 psig

Al17%R1 2.55 1b¢f

A1B8*R2 -12.22 1b¢

A1F%R3 22.96 1b¢

AZ20xR4 -1.93 1bf

A21%=RS 2.07 1b+

A22*R6 O.66 1bf

xxxxx 12/19/90 *xxn# Record O02:03 - QOo-Jan-72

System identification data Frocess parameter list

x%% Monitor *xx

# Name Value Unit Alarm messages
A 7#Pressure 1 80.5 psig
A 8%Pressure 2 b4.6 psig
AlS*Fressi 80.4 psig
Alé6*Press2 64.7 peig
Al17%R1 26.47 1b¥
A18%R2 -12.77 1bf
A19%R3 22.86 1lbf
A20%R4 -1.87 1bf
A21%RS -4.31 1lbf
A22*R6 -1.77 1bf

LT Lo X . ARS



wxxue 12/19/90

System identification data

*%% Monitor ##+
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*%x%% Record Q2:03 - 00-Jan-72

Frocess parameter list /ia \Q”

# Name Value Unit Alarm messages
A 7%xPressure 1 -2.8 psig
A B*Pressure 2 -1.4 psig
Al1S*Presst -2.8 psig
Al16%Press2 -1.4 psig
A17xR1 12.57 1bf
A18*R2 -12.22 1bf
A12%R3 22.98 1bf
A20%R4 -1.95 1bf
A21%RS 2.07 1lbf
A22#R6 0.66 1bf
#xxx% 12/19/90 *x%x%% Record 02:04 - 00-Jan-72
System identification data Process parameter list
#%% Monitor #*%x
# Name Value Unit Alarm messages
A 7%¥Pressure 1 81.1 psig
A B8%Pressure 2 65.2 psig
A1S*Pressi B1.5 psig
Al6%Press2 65.7 psig
A17xR1 26.64 1bf
A1B8*R2 -12.84 1b+f
A19*R3 22.89 1b¥f
A20%R4 -1.81 1bf
A21%RS -4.39 1bf
A22%R6 -1.82 1bf
*ExW® 12/19/90 *xx%% Record 02:04 - 00-Jan-72
System identification data Frocess parameter list Z

#%% Monitor #%+

# Name Value
A 7#Pressure 1 —-2.8 psig
A B#Fressure 2 -1.4 psig
A1S*Presst ~2.8 psig
Al6%Press2 -1.4 psig
A17*R1 12.55 1b¢f
A18#R2 -12.23 1b¥f
A19%#R3 22.95 1b¢f
AZ0xR4 -1.94 1b¢
A21%#RS 2.08 1b¥
A22%R6 0.67 1b¥

Unit Alarm

messages




R |
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xrexxx 12/19/90 +xxx%x Record 02:05 - aAQ-Jan—-72

System identification data Frocess parameter list

*%x% Monitor #*¥**

# Name Value Unit Alarm messages
A 7#Pressure 1 93.1 psig
A 8xPressure 2 75.2 psig
Al1S*Pressl 93.1 psig
Al&*Press?2 75.0 psig
A17%R1 28.55 1bf
A1B*R2 -12.99 1b#f
A19%R3 22.88 1bf
AZ0%R4 -1.82 1bf
AZ1%RS -5.30 1b¥f
A22%R6 ) -2.23 1b¥f
xxnux 12/19/90 xxxx% Record 02:06 - 00-Jan-72
System identification data Process parameter list

7TV

# Name Value Unit Alarm messages
A 7*Fressure 1 -2.7 psig
A 8*FPressure 2 -1.4 psig
A1SxPressl -2.7 psiqg
Al6%Press2 -1.4 psig
A17xR1 12.58 1bf
A18*R2 -12.27 1bf
A19%R3 22.94 1bf
AR0x*R4 -1.93 1bf
AZ1%RS 2.07 1bf
A2 xRE 0.66 1lbf
xexex 12/19/90 *xx%x% Record 2:06 - o0o-Jan-72
System identification data Process parameter list
*#%% Monitor *xx
# Name Value Unit Alarm messages
A 7x*Pressure 1 104.5 psig
A BxPressure 2 84.4 psig
A1S#Pressl 104.5 psig
Al&*Fress2 | 84.4 psig
A17*R1 20.53 1bf
A18#R2 -13.18 1bf
A19%#R3 22.79 1bf
A20%R4 -1.86 1bf
A21%R5S -6.20 1b#

A22%R& —-2.65 1b#
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APPENDIX F
January 24, 1991 Data



—

*xx%%x FLUG TEST,

1/24/91 . *%x%xx% Record

#%## Chan.data #%#

# Name Value Unit Alarm messages

A 7xPressure 1 ~0.1 psig

A BxFressure 2 -2.3 psig

AlS*Pressli -0.5 psig

Al&*Press2 -2.7 psig

Al7*R1 12.45 1bf

A18*R2 -12.33 1bf

Al1F*R3 23.77 1bf

A20%*R4 -1.82 1bf

AZ21%¥R3 2.07 1b+

A22%R6 0.62 1b¥

+xx%% PLUG TEST, 1/24/91 *xx%% Record 00:05 -

System identification data

#x# Chan.data #*%*#®

# Name

A 7%Pressure 1
A 8#xFressure 2
Al1S*Pressl
Al6*Press?2
A17%*R1

A18%R2

A19*R3

A20*R4

AZ1%RS

A22%*R&

xxxxx PLUG TEST,

System identification data

# Name

A 7¥Pressure 1
A 8*Pressure 2
AlS*¥Pressi
Alb6%Press2
A17%#R1

A18%R2

A19%R3

A20%R4

A21%RS

A22%xR6

Value Unit Alarm messages
22.8 psig O
20.7 psig w Cu-
23.0 psig . 11'6 P’ l{/
20.8 psig e «
12.64 1bf IET) LYY s
-12.38 1bf 4 ¢
23.68 1bf : ~.0 ¢
-1.91 1bf 13 A
0.8% 1bf ¢ 0
-0.44 1bf -
1/24/91 *x¥x#% Record 00:05 -

Unit Alarm messages

-2.8 psig
12.52 1b¥f
-12.35 1bf
23.78 1bf
—-1.88 1lbf
2.08 1lbf
0.63 1bf

00: 03 -
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00-Jan—-72

Process parameter list

Q0-Jan-72

Process parameter list

OQ-Jan-—

Process parameter list

st iaivmgien ST IIE S ETIOTST SFTLUTOUYTOAR BRSO s diasiae . feem s i -
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*xxxx FLUG TEST, 1/24/91 #xxx% Record 00:06 - 0Q-Jan-72

System identification data Process parameter list

#%x% Chan.data =%+

# Name Value Unit Alarm messages
___________________ - - —_———— o
A 7%#Fressure 1 4B8.4 psig g; lM.\ 2 ’Z'&
A B#Pressure 2 45.1 psig 96 Z-gi’
A1SxFressl 48.6 psig . 03¢ , -7
Alb*Fress2 46.3 psig Q 1 ﬂ‘
A17#R1 12.84 1bf , -0\
A1B*R2 . —-12.52 1b¢ il 1’
A19*RT 23.56 1bf , -~ F
A20%R4 -1.99 1b¥f ﬂ’ d
AZ21%RS -0.32 1b¥ -4
AZ2#R6 -1.69 1bf W :
xxx¥% FLUG TEST, 1/24/91 *ex%% Record Q0:07 - 00-Jan-72
System identification data Process parameter list :ES

*%*% Chan.data *#*%

# Name Value Unit Alarm messages
A 7%Fressure 1 -0.7 psig
A B¥Pressure 2 -2.8 psig
AlS*Fressl -0.7 psig
Alb6*Press2 -2.8 psig
A17%R1 12.50 1bf
A18%R2 -12.37 1bf
A19%R3 23.77 lbf
AZO*R4 -1.88 1bf
AZ1%RS 2.09 1bf
AZ2%R6 Q.63 1bf
*xx%% PLUG TEST, 1/24/91 *#%%% Record ©0:07 - 00-Jan-7:Z
System identification data Frocess parameter list

*x% Chan.data *x#
# Name Value Unit Alarm messages

A 7*FPressure 1 63.6 psig (7 6‘1'3 l -

A 8xPressure 2 61.4 psig 5- 2'
A1S*Pressi 63.8 psig yd _5d
Al6*Press? 61.5 psig Q\z 0 Fb -

A17%R1 12.94 1bf -0

A1B*R2 -12.60 1bf L d 1

A19*R3 23.50 1bf v

A20*R4 -2.15 1bf -

AZ1*RS -1.34 1bf @ - ,‘L7

A22%R6b ~2.49 1b¥f '

-



“j *xxx%xx PLUG TEST,

| x%x% Chan.data %%
i # Name

1724791

: System identification data

Value
. A 7*Pressure 1 -0.7 psig
' A B8xPressure 2 -2.8 psig
AlS«Pressl -0.7 psigq
Al6xFress2 ~-2.8 psig
A17%#R1 12.52 1bf
A18+R2 -12.36 1b¥f
A1P9%R3T 23.78 1bf
! A20%R4 -1.88 1lbf
AZ1%*RS 2.09 1bf
A22%R6 0.63 1bf
| -
»xxxx PLUG TEST, 1/24/91

. System identification data

*»x% Chan.data #¥*%

Unit Alarm
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xx%%% Record 0Q:08 -

(d —
Q —JaQ§72

Process parameter list

messages

Unit Alarm

wxx%x Record 00:09 - 00~Jan-72

Process parameter list

messages

i # Name Value
A 7%Fressure 1 66.2 psig
A B8xPressure 2 64.1 psig
st A1S*Fressl 66.5 psig
| AlbL%*Press2 64.2 psig
i A17x%R1 12.94 1bf
: A18x%R2 —-12.67 1bf
- A1F*R3T 23.47 1lb#
A20%R4 -2.08 1lbf¥f
{ AZ1%RS -1.48 1bf
A22%RE -2.463 1bf
xxx%x% PLUG TEST, 1/24/91
' System identification data
#%% Chan.data #x%
# Name Value
A 7#Fressure 1 -0.7 psig
A 8#Pressure 2 -2.8 psig
Al1Sx*Pressl -0.8 psig
Al&%#Press?2 -2.8 psig
Al17%R1 12.53 1b+
- A18*R2 -12.31 1bf¥f
A19Z%R3 23.88 1bf
' AZ20%*R4 -1.95 1bf
AZ1%RS 2.09 1bf
A22#RE 0.64 1bf

Unit Alarm

-%57

f'? ‘.7'£) *0¢: ~

¢, - 0.4l

¢ - -—51%
01 - —-3’ ¢
- 1
ls '
. —01
*xxxx¥ Record 00:09 - 00-Jan—72

Process parameter list

messages




*xxxx%® FLUG TEST, 1/24/91

System identification data

*%% Chan.data #%*%

Unit Alarm
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%% Record 00:1Q - QO~-Jan-72

Process parameter list

messages

! # Name Value

! A 7#Pressure 1 72.
A BxfFPressure 2 70.2
A1S*Pressi 72.5
Alb*xPress?2 70.2
A17%R1 12.97

‘ A18xRD -12.68

‘ A19%R3 23.42

‘ A20%R4 -2.10
A21#RS -1.80

| AZ2%R6 -2.94

x%xx® FLUG TEST, 1/24/91

System identification data

#%x% Chan.data #*%**

psig V= 75,5
psig
psig
psig
1bf
1bf
1bf
1bf
ibf
1bf

- 5.87

2%

j4> 00-Jan—-72

Process parameter list

*#x%x#% Record 00:11

# Name Value Unit Alarm messages
A 7%Pressure 1 -0.8 psig
A 8#Fressure 2 ~-2.8 psig
AlS*Pressl -0.8 psig
— Al&*Press2 -2.8 psig
i A17x=R1 12.52 1bf
A1B*R2 -12.37 1bf
AL1F%R3 23.79 1bf
A20%R4 -1.87 1bf
i A21%RS 2.08 1bf
AZ2%RbE 0.62 1bf
*#xxx% PLUG TEST, 1/24/91 *xx#x% Record 00:12 - 00-Jan-72
System identification data Frocess parameter list
=#% Chan.data #*x%
# Name Value Unit Alarm messages
) A 7%Fressure 1 86.6 psig
A B#*Pressure 2 B84.5 psig ,7%¢0
AlSxPresst 86.2 psig XA
Alb6*Press?2 84.0 psig g' . ({7 ¢¢ "/'
A17%R1 12.99 1b¥ L/ 3
. A1B#R2 -12.78 1bf Q. o/ l( -~ Y3
A19#%R3Z 2Z.38 1lbf
AZO*R4 -2.20 1bf Qy -/
! A21*R5 -2.54 1b¢
A22%R6 -3.71 1b¢f Lu ..,5)
i
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L ———

*#x%x FLUG TEST, 1/24/91 **¥%xx Record 00113 - égi an—72
System identification data Process parameter list

*x% Chan.data #***

# Name Value Unit Alarm messages

A 7¥Pressure 1 -0.8 psig .

A B%Pressure 2 ~-2.8 psig

Al1S*Pressl -0.8 psig
AloxPress? -2.8 psig
A17xR1 12.51 1b¥

A18%R2 -12.39 1b+f

A19*R3 23.77 1b¥

A20xR4 ~-1.87 1lbf

A21%RS 2.09 1bf
A22*R6& 0.64 1bf

*#x%x% PLUG TEST, 1/24/91 *xx%% Record 00:14 - 00-Jan-72
System identification data Process parameter list
*%% Chan.data *#*

# Name Value Unit Alarm messages
A 7*Pressure 1 36.9 psig ﬂ’ 57/7
A B*Pressure 2 34.8 psig 0 -=.)
A1S*Pressi 37.1 psig ¢ = 27 s

. - ¢

Al6%Press?2 34.9 psig {
A17*R1 12.78 1b+ q A, - V75
A18*R2 -12.48 1bf e -.0
A1F%R3 23.61 1bf
A20%R4 ~1.94 1bf 0y -l
A21*#RS 0.08 1b¥f

22%R6 -1.11 1bf l‘l -, 07

)

*xxx%x PLUG TEST, 1/24/91 *#%x%% Record 00:15 - OO—JanikQ
System identification data Process parameter list

*%#% Chan.data #*%#%

# Name Value Unit Alarm messages

A 7xPressure 1 -0.8 psig

A B8*Fressure 2 -2.8 psig

AlS*Presst -0.8 psig

Al6%Press? -2.8 psig

Al7xR1 12.54 1b+

A18%xR2 -12.37 1bf

A19%R3 23.78 1b¥f -

A20#R4 ~-1.88 1b+f

A21*RS 2.09 1bf

A22%#RSE 0.44 1bf




sz ormwrEme L e A o

xxxx® PLUG TEST, 1/24/91

System identification data

# Name Value
A 7xFressure 1 60.8 psig
A 8#Pressure 2 58.6 psig
A1S«Pressl 61.0 psig
Al16%FPress2 58.8 psig
A17#R1 12.94 1bf
A18%#R2 -12.63 1bf
A19%R3 23.49 1bf
A20%R4 -2.04 1bf
A21%R5S -1.19 1lbf
A22*R6 -2.32 lbf

xxxwe PLUG TEST, 1/24/91

System identification data

# Name Value
A 7%*Pressure 1 -0.8 psig
A B*Pressure 2 -2.8 psig
A15¥Pressl -0.8 psig
Al6xFress2 -2.8 psig
A17*R1 12.54 1bf
A18*R2 -12.37 1bf
A19%R3 23.78 1bf
A20xR4 -1.88 1lb¢
A21%R5 2.09 1b+
A22%R6E 0.64 1b+f

xxxxx PLUG TEST, 1/24/91

System identification data

unit Alarm
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xxxx% Record ©00:15 - o0-Jan—-72

Process parameter list

messages

Unit Alarm

0 VLG
¢, 2.4

ﬂ; -'0249

a
iy -2
dy - 16

O\Q
- o0-Jan—-7z

Process parameter list

xxx%% Record O00:16

messages

xxn%% Record 00:17 - o0-Jan—-7z

Process parameter list

# Name Value Unit Alarm messages

A 7%*Pressure 1 55.3 psig ( <4.0 ’Z qq
A BxPressure 2 53.2 psig lc !
AlS*Pressi 55.4 psig l‘ .7:7

Al6*Press2 3.2 psig

A17%R1 12.91 1bf -2 /A _ &
A18%R2 -12.59 1bf dz Z ¢ L6
AL19%*R3 22.51 1bf

A20%R4 -2.01 1bf l) -.27

A21%RS -0.90 1b¥

A22%R6 -2.04 1bf tw — >
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7Y
*xxxx FLUG TEST, 1/24/91 *ux®% Record 00:17 = ©M-Jan-77

System identification data Process parameter list

#%*% Chan.data **%

# Name Value Unit Alarm messages
A 7#Pressure 1 ~0.8B psig
A 8*Pressure 2 -2.8 psig
A1S*Pressi -0.8 psig
Al6*Press? -2.8 psig
Al17x%R1 12.53 1b+f
A18+R2 =12.36 1b¥f
A19%R3 23.79 1b¥f
A20%R4 -1.87 1bf
A21 *RS 2.09 1b+f
A22#R6 0.64 1b+
*xxxe PLUG TEST, 1/24/91 *xx%4% Record QQ0:19 - 00-Jan-72
System identification data Process parameter list

*#%¥% Chan.data #*%*x

# Name Value Unit Alarm messages
A 7xPressure 1 72.2 psig F> 7 $,0
A BxPressure 2 © 70.1 psig ?I ﬁ%\ - 3‘59
AlS*Pressl 72.32 psig g' './é
Al6%Press2 70.2 psig {
A17xR1 12.99 1b¥ 57
A18%R2 -12.67 1bf ¢, -.3/ Q(, - %2
A1P*R3 23.43Z 1b¥
A20%R4 -2.11 1b¥f
AZ1%RS ~1.80 1b¥ ﬂ} -3 .
A22%RE -2.93 1b¥

gy -2¢ .

*xxxx FLUG TEST, 1/24/91 *xxex Record O00:20 f|—5~q7O—Jan—72
System identification data Process parameter list

*#%% Chan.data #*%%

# Name Value Unit Alarm messages
A 7%Pressure 1 -0.8 psig
A B8x%Pressure 2 -2.8 psig
AlS*Fressl -0.8 psig
AlLxFregs2 -2.8 psig
Al17%R1 12.53 1bf
A18+%R2 -12.36 1bf
AL9%RZ 23.77 1bf
A20%*R4 -1.87 1b¥f
A21%*RS 2.09 1bf

A22%R6 0.64 1b¥f

z LTl TT L eIt llTmme o iiee. oo
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*xxxx FLUG TEST, 1/24/91 *x¥x%x% Record O00Q0:21 - Q0-Jan-72

System identification data Process parameter list

# Name Value Unit Alarm messages

A 7*Pressure 1 49.0 psig z "/7/7

A BxfFressure 2 46.9 psig ( 4 2 s
A1S*Fressi 49.1 psig § &
Al6*Press2 46.7 psig 6

A17%R1 12.89 1b+f {1 0.2

A18%R2 -12.54 1b¥

A19*R3 23.52 1bf ¢, -3 i - 2'3'?/
A20%R4 -1.98 1bf ¢

AZ1*RS -0.56 1bf :

A22%R6& -1.70 1b¥ i -,2¢
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APPENDIX G
Stastical Raw Data
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sxxxx REPEAT STRAIGHT, 1/24/91 xx%x% Record 00:27 - O -72
System identification data Process parameter list
#x% Chan.data *%¥*
# Name value Unit Alarm messages
A 7*Pressure 1 -0.9 psig
A 8xFressure 2 -2.8 psig
A1S*Fressl -0.9 psig
Alb*FPress2 -2.8 psig
A1 7%*R1 12.53 1b¢f
A1B8=R2 -12.39 1bf
A19%R3 23.74 1bf
A20%R4 -1.88 1lbf
AZ1#RS ) 2.07 1bf
A22*R6 0.64 1lbf
sn%xx REFEAT STRAIGHT, 1/24/91 x#x%% Record 00:28 - 00-Jan-72
System identification data Process parameter list
xx% Chan.data *¥¥
# Name Value Unit Alarm messages
A 7*Pressure 1 7.8 psig
A B¥Pressure 2 10.0 psig
A1S+Presst 7.8 psig
Al6&xPress2 10.0 psig
A17*R1 13.27 1lbf
A18%*R2 ~11.67 1bf
A1F%R3 24.42 1bf
A20#R4 -1.88 1lbf
A21%RS 1.39 1bf
A22*R6 0.08 1bf /Z/f/:l/
x#xx¥x REFEAT STRAIGHT, 1/24/91 x#x%x% Record 00:29 - 00-Jan—-72

Process parameter list

# Name Yalue Unit Alarm messages
A 7#Pressure 1 -0.9 psig
A 8xPressure < -2.8 psig
Al1SxPressl -0.9 psig
Alb6#Press2 -2.8 psig
A17*R1 12.52 1bf
A18%xR2 -12.42 1lbf
AL9#R3 23.74 1bf
A20%R4 -1.88 1b¥f
A21%RS 2.08 1bf
A22%R6 0.64 1bf
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rxx%% REFEAT STRAIGHT, 1/24/91 *xxx# Record 0Q0:29 - 00-Jan-72

System identification data Process parameter list

#%% Chan.data *¥*x

# Name Value Unit Alarm messages
A 7%*Pressure 1 7.8 psig
A 8*Pressure 2 10.1 psig
Al1S*Pressl 7.8 psig
Alb*Press2 10.1 psig
A17xR1 13.26 1bf
A18%xR2 -11.76 1b¥ _
A19%R3 24.325 1b¥
A20%R4 -1.88 1bf
A21%RS 1.36 1b¥
A22xRE6 - 0.07 1b¢
w+ex%x% REFEAT STRAIGHT, 1/24/91 *###% Record 00:3I0 —‘é;;§JGan—72
System identification data Process parameter list
*%x% Chan.data %%
# Name Value Unit Alarm messages
A 7+Pressure 1 -0.9 psig
A B*Fressure 2 -2.8 psig
A1S*Pressi -0.9 psig
Al&*Press?2 -2.8 psig
A17*R1 12.47 1b¥
A18*R2 -12.50 1b¢f
A19*RI 23.67 1bf
AZ0*R4 -1.8%9 1bf
AZ21+*RS 2,07 1b¥
A22*R6 0.63 1bf
*xxx%x REPEAT STRAIGHT, 1/24/91 #%x%x% Record 00:3I0 - 00—-Jan-72
System identification data Process parameter list
*%x%* Chan.data **#%
# Name Value Unit Alarm messages
A 7#Pressure 1 7.8 psig
A BxPressure 2 10.0 psig
AlS*Fressl 7.8 psig
Alb6%Press? 10.0 psig
A17xR1 13.26 1b¢
A18%*R2 -11.70 1b+#
A19*R3 24.39 1lbf
AZ20=R4 -1.88 1bf
A21%RS 1.37 1lbf
A22%xRE 0.08 1bf

e TgT A IO T TlinRaXR LT SATwAN L e —am e
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xxx%%x REFEAT STRAIGHT, 1/24/91 x%x%% Record 00:31 - /;%ﬂ—Jan—72

System identification data Frocess parameter list

#%% Chan.data #*#%%

# Name Value Unit Alarm messages
A 7#Pressure 1 -0.9 psig
A B8*Pressure 2 -2.8 psig
A1S%#Pressl -0.9 psig
Al6#Press2 -2.8 psig
Al7#R1 12.50 1b¢f
A1B8*R2 ~12.42 1bf
A19%R3I 23.73 1bf
A20%R4 -1.89 1lbf¥f
AZ21#RS 2.07 1bf
AZ2#RE6 0.64 1bf
xxxx® REFEAT STRAIGHT, 1/24/91 *xxx® Record 00:32 - 00-Jan-72
System identification data Process parameter list

# Name Value Unit Alarm messages
A 7*Pressure 1 7.8 psig
A 8%Fressure 2 10.0 psig
A1S*Pressl 7.8 psig
Alb&*Press2 10.1 psig
A17*R1 13.23 1bf
A18%R2 -11.74 1bf
AL9%R3 24,37 1bf
A20%R4 -1.92 1bf
A21*RS 1.37 1bf
A22*R6 0.07 1bf
xxxxx REFEAT STRAIGHT, 1/24/91 *%xex% Record OQ0:32 - 5506:§%H—72
System identification data Frocess parameter list

# Name Value Unit Alarm messages
A 7xFressure 1 -0.9 psig
A 8#Pressure 2 -2.8 psig
A1S*Presst -0.9 psig
Al&*Press2 -2.8 psig
A17%R1 12.47 1b¥f
A1B*R2 -12.44 1bf
A19#R3 23.70 1bf
A20%R4 -1.89 1bf
AZ21%RS 2.08 1bf
A22xR6 0.63 1bf
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x¥»xx REFEAT STRAIGHT, 1/24/91 *»xx%¥% Record ©OQ0:I3 - 00-Jan-72

System identification data

Process parameter list

*%% Chan.data *¥*#*

# Name value Unit Alarm messages
A 7%Pressure 1 7.9 psig
A B*Pressure 2 10.2 psig
AlSxFressi 7.9 psig
Al6*Fress2 10.2 psig
A17#%R1 13.26 1b¥
A18%xR2 -11.68 1bf
A19%R3 24.42 1bf
A20xK4 -1.92 1lbf
A21%RS 1.35 1b¥f
AZ2%R6 0,06 1bf

/'A

sxxxx REPEAT STRAIGHT, 1/24/91 *x%%# Record - O- -72
System identification data Process parameter list
*#% Chan.data #*¥¥

# Name Value Unit Alarm messages
A 7¥Pressure 1 -0.9 psig
A 8*Pressure 2 -2.8 psig
AlS«Pressl -0.9 psig
Al&axPress2 -2.8 psig
A17%R1 12.47 1bf
A18*R2 ~12.44 1bf
A1F*R3 23.72 1bf
A20%R4 -1.90 1bf
A21#RS 2.07 1b+
AZ22%R6 0.64 1bf
sxxx% REPEAT STRAIGHT, 1/24/91 *%x%x%% Record - Q0-Jan-7:

System identification data

# Name Value Unit Alarm messages
A 7*Pressure 1 7.7 psig
A B8xFressure 2 10.0 psig
A1SxFressl 7.8 psig
Al6xPress 10.0 psig
AL7=R1 13.23 1bf
A1B8#R2 ~11.69 1b¥f
A19*R3 24.41 1bf
A20%R4 -1.90 1bf
A21%RS 1.37 1bf
A22#R6 0.07 1lb¥

Process parameter list




sxxx% REFEAT STRAIGHT, 1/24/91

# Name Value
A 7xPressure 1 -0.9 psig
A BxFressure 2 -2.8 psig
A1S*Fressl -0.9 psig
AloxPress2 -2.8 psig
A17%R1 12.49 1bf
A18%R2 -12.41 1bf
A19%*R3 23.74 1b#
AZ0%xR4 -1.89 1bf
A21%RS 2.06 1bf
AZ22%R6 0.64 lbf

x#x%x REPEAT STRAIGHT, 1/24/91

# Name value

a 7xFressure 1 7.7 psig
A BxFPressure 2 9.9 psig
A1SxFressl 7.7 psig
Alb*Fress2 10.0 psig
A17*R1 13.23 1bf
A18%xR2 -11.65 1bf
A1F%RZ 24.45 1bf
A20%R4 -1.89 1bf
AZ1%#RS 1.37 1bf
AZ2*R6 0.08 1lbf
xxxx% REFEAT STRAIGHT, 1/24/91

# Name Value
A 7#Fressure 1 -1.0 psig
A 8xPressure 2 -2.8 psig
A1S*Pressl -1.0 psig
Al6xPress2 ~-2.8 psig
A17%R1 12.49 1bf
AL1B%*R2 -12.36 1bf
A19%R3 23.76 1b#
AZO*R4 -1.88 1b¢
A21%RS 2.07 1bf
AZ2*R6 0.63 1lbf

Unit Alarm

Unit Alarm

Unit Alarm
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xxxx% Record 00:35 -7)%:1-72

Process parameter list

messages

xxnex Record O00:33 - 00-Jan—-72

FProcess parameter list

messages

s»%x%%x Record 00:36 -

Process parameter list

messages
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#x%%% REFEAT STRAIGHT, 1/24/91 *#x%x#¥ Record 00: 36 - 00-Jan-72

System identification data Frocess parameter list

*#% Chan.data *#*¥%

# Name Value Unit Alarm messages

A 7#Pressure 1 8.0 psig

A B8*Pressure 2 10.2 psig

A1S*Pressl 7.9 psig

Al6*Press2 10.1 psig

A17%R1 13.21 1b+¢

A18%*R2 -11.63 1lbf

A19%R3 24.44 1bft

A20*R4 -1.88 1bf

A21%RS 1.35 1b¢

A22%R& 0.07 1b¥f

A9

*xxxx REFPEAT STRAIGHT, 1/24/91 *#%%% Record 00:37 - 00-Jan-72
System identification data Process parameter list
#%% Chan.data **%

# Name Value Unit Alarm messages
A 7#Fressure 1 -1.0 psig
A B*Pressure 2 -2.8 psig
Al1S*Pressl -1.0 psig
Al6#Press2 -2.8 psig
A17%R1 12.49 1bf¥
A18*R2 -12.36 1bf
A19%R3 23.78 1bf
AZ0*xR4 -1.88 1lbf
AZ21%*RS 2.06 1bf
AZ22%xR6 0.6% 1bt
»xx#%x REPEAT STRAIGHT, 1/24/91 xxxx% Record O00:38 - 00-Jan-72
System identification data Process parameter list
*+#% Chan.data #*#

# Name Value Unit Alarm messages
A 7#Pressure 1 7.7 psig
A 8*Pressure 2 9.9 psig
A1S*Fressl 7.7 psig
Alb#Press? 10.0 psig
A17%R1 13.25 1b#
A18#R2 -11.59 1lbf
A19*%R3 24.47 1bf
A20%R4 -1.90 1bf
A21%RS 1.39 1b+f
A22x%R& 0.08 1bf
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xxxx% REFEAT STRAIGHT, 1/24/91 x%xx%x% Record 00:38 - C)O-xan—

System identification data Frocess parameter list

# Name Value Unit Alarm messages
A 7#*Pressure 1 -1.0 psig
A 8xPressure 2 -2.8 pseig
A1SxPressl -1.0 psig
Al6%Press2 -2.8 psig
A17xR1 12.49 1bf
A18#R2 -12.35 lbf
A12#R3 23.78 1bf
A20%R4 -1.87 1bf
A21*RS 2.08 1bf
AZ2*R6. 0.65 1bf
wxxx% REPEAT STRAIGHT, 1/24/91 *x%%%t Record 00:39 - 00-Jan-72
System identification data Process parameter list

x%x% Chan.data *x*%

# Name Value Unit Alarm messages
A 7xFressure 1 7.7 psig
A 8xPressure 2 10.1 psig
A1S*Pressl 7.8 psig
Al6#Press? 10.1 psig
A17*R1 13.20 1bf
A1B%R2 -11.61 1bf
A19%R3 24,46 1bf
A20%*R4 -1.90 1bf
A21%R3S 1.38 1bf

AZ22%R6 0.08 1lbf
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*xx%%x REFEAT STRAIGHT, 1/24/91 xxxx% Record O00:41 - 00-Jan-72

System identification data Frocess parameter list

#%x% Chan.data **#*

# Name Value Unit Alarm messages
A 7xFressure 1 -1.0 psig
A B¥Pressure 2 -2.8 psig
Al1S*Fressl -1.0 psig
Al1&6&+#Press2 -2.8 psig
A17%R1 12.46 1bf
A1B*R2 -12.38 1bf
A19%R3 23.71 1b¥
A20*R4 -1.89 1bf
AZ1#RS 2.08 1b¢
AZ22%xR6 0.64 1b¥
»xxx# REPEAT STRAIGHT, 1/24/91 »xxx% Record O00:42 - 00~-Jan—-72
System identification data Process parameter list

# Name Value Unit Alarm messages
A 7%Pressure 1 16.9 psig
A B%Pressure 2 21.6 psig
A1SxPressl 16.9 psig
Al6#Press? 21.7 psig
A17%R1 13.93 1b+
A18*R2 -11.01 1bf
A19%R3 25.05 1bf
A20%R4 -1.89 1bf
AZ1*RS 0.73 1bf
AR2*R6 : -0.46 1bf
»xx%x REFEAT STRAIGHT, 1/24/91 x%xx%% Record 00:42 - o0-Jdan-7
System identification data Process parameter list

# Name Value Unit Alarm messages
A 7%Fressure 1 -1.0 psig
A 8*Pressure 2 -2.8 psig
Al1S*Pressl -1.0 psig
Alo*Press2 -2.8 psig
A17%R1 12.48 1b+
A1B8x*R2 -12.38 1lbf
A19%R3 23.73 1lbf
A20+%R4 -1.88 1bf
AZ21%RS 2.07 1lb+¥

A22*R6 0.65 1lbf
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*xxxxx REFEAT STRAIGHT, 1/24/91 *x#%% Record 00:43 - Q0-Jan-72

System identification data Frocess parameter list

# Name Value Unit Alarm messages
A 7*Pressure 1 16.9 psig
A B*Pressure 2 21.7 psig
A1S*Pressl 16.9 psig
Al6*Press2 21.7 psig
A17%R1 13.97 1bf
A18x%xR2 -11.06 1bf
A19%R3 25.01 1bf
A20%R4 -1.88 1bf
A21%RS 0.74 1lbf
A22%R6 -0.46 1bf
*#xx4% REFEAT STRAIGHT, 1/24/91 *xxn%x Record O00:43 ‘32 )0-Jan-72
System identification data Process parameter list

# Name Value Unit Alarm messages
A 7¥Pressure 1 -1.0 psig
A BxFressure 2 -2.8 psig
A1S*Pressl -1.0 psig
AlLxPress?2 -2.8 psig
A17*R1 12.47 1bf¢
A1B8*R2 -12.37 1b+¥
A1F*R3 23.72 1b¥
AZ20*R4 -1.88 1bf
A21 #*RS 2.08 1bf )
A22*R6 0.65 1bf
*xxx%* REFEAT STRAIGHT, 1/24/91 *x%%x% Record 00:44 - Q0-Jan—-72
System identification data Frocess parameter list

*#x% Chan.data %*#%

# Name Value Unit Alarm messages
A 7#Pressure 1 16.9 psig
A SxFressure 2 21.7 psig
AlS*Pressi 17.0 psig
Alb6*Press2 21.8 psig
A17*R1 13.98 1bf
A1B8%R2 -11.06 1bf
A19*R3 24.99 1bf
A20%R4 -1.91 1bf
AZ21#RS 0.72 1bf
A22%R6 -0.47 1bf
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*#x%x% REFEAT STRAIGHT, 1/24/91 *xx%% Record 00:45 - Ckiﬂan 72

System identification data Process parameter list

»%% Chan.data *x#*

# Name Value Unit Alarm messages
A 7xPressure 1 -1.0 psig
A B*Pressure 2 -2.8 psig
AlS*Fressl -1.0 psig
A16%Press2 -2.8 psig
A17%R1 12.47 1b¥f
A18%*R2 -12.38 1bf
A19*R3 23.71 1b¥f
A20%R4 -1.88 1bf
A21%RS 2.08 1b+¥
AZ2%xR6 . 0.65 1b¥
xxu#% REPEAT STRAIGHT, 1/24/91 #xx%% Record QO0:4646 - 00-Jan-72
System identification data Process parameter list

*%x% Chan.data #*%*#%

# Name Value Unit Alarm messages
A 7xPressure 1 16.9 psig
A B8#Pressure 2 21.9 psig
A1SxPressl 17.0 psig
Al&*Press?2 21.8 psig
A17%R1 13.95 1bf
A1B8%R2 —11.01 1bf
AlF%R3 25.06 1b¥f
A20%xR4 -1.91 1bf
A21*RS 0.73 1b¥
A22*R6 -0.45 1bf
»xxxx% REFEAT STRAIGHT, 1/24/91 *xx%% Record 00:46 - Q0-Jan-72
System identification data . Process parameter list

#x% Chan.data **%

# Name Value Unit Alarm messages
A 7*Pressure 1 ~1.1 psig
A 8*Pressure 2 -2.8 psig
AlSxFPresst -1.1 psig
Al6#Press2 -2.8 psig
A17xR1 12.48 1b¥
A1B8*R2 —12.38 1bf
A12%xR3 - 23.74 1b¢
A20%R4 -1.87 1b#
A21#RS 2.08 1b¢

A22*R6& 0.65 1bf
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xxxx% REFEAT STRAIGHT, 1/24/91 xx%x%x%x Record 00:47 - 00-Jan-72
System identification data Frocess parameter list
#x% Chan.data #x*
# Name Value Unit Alarm messages
A 7*Fressure 1 16.8 psig
A B8*Pressure 2 21.6 psig
A1S*Fressl 16.8 peig
A16#Press2 -21.7 psig
A17+#R1 13.96 1lbf
A18%*R2 -10.99 1b¥
A19#R3 25.08 1bf
A20%R4 -1.87 1bf
AZ21*RS 0.76 1bf -
A22%R6&6 -0.42 1b¢f
»w%x%x REFEAT STRAIGHT, 1/24/91 »xew® Record 00:47 —(1)00— an—-72
System identification data Process parameter list
%% Chan.data #*%*
# Name Value Unit Alarm messages
A 7xPressure 1 -1.1 psig
A B8*Fressure 2 -2.8 psig
AlSxPressi -1.1 psig
Alo*Press2 -2.8 psig
A17%R1 12.47 1bf
A1B8*R2 -12.36 1bf
ALFXRZ 23.76 1bf
A20%R4 -1.87 1bf
A21#*R3 2.07 1bf
AZ2*R6 0.65 1bf
x«n#¥% REFEAT STRAIGHT, 1/24/91 xx%%% Record ©00:48 - 00-Jan-72

System identification data

# Name Value
A 7*Fressure 1 16.8B psig
A B8*Pressure 2 21.5 psig
AlS*FPressi 16.9 psig
Al16#Press2 21.7 psig
A17%R1 13.92 1b+f
AL1B8#R2 -11.01 1bf
A19%R3 25.06 1b¥f
AZ20%R4 -1.86 1bf
AZ1#RS 0.74 1b¥f

A22%R6 -0.4% 1bf

Unit Alarm

Process parameter list

messages




xxxxx REFEAT STRAIGHT, 1/24/%1

System identification data

# Name Value
A 7*Pressure 1 -1.1 psig
A B8*Pressure 2 ~-2.8 psig
A1S*Pressl -1.1 psig
Al6¥Press2 -2.8 psig
Al17*R1 12.48 1bf
A18%*R2 -12.33 1bf
A19%R3 23.77 1bf
A20%R4 : -1.87 1bf#
A21%RS 2.07 1bf
AZ2%*R6 - 0.64 1bf

#xx%x® REPEAT STRAIGHT, 1/24/91

System identification data

# Name Value
A 7#Pressure 1 17.2 psig
A B*Pressure 2 22.0 psig
Al1S*Fressli 16.8 psig
Al6*Press?2 21.7 psig
Al7+%R1 13.98 1bf
A18xR2 -11.01 1bf
A19%RZ 25.09 1bf
AZ20%R4 -1.89 1bf
A21#RS 0.76 1b+f
A22%R6 -0.43 1lbf

x#xx# REPEAT STRAIGHT, 1/24/91

System identification data

#»x% Chan.data #%*#*

# Name Value Unit
A 7#Pressure 1 ~1.1 psig
A B8*Fressure 2 -2.8 psig
AlS*Pressl -1.1 psig
Al6¥Press2 -2.8 psig
Al7%R1 12.47 1bf¥
A1B8%R2 -12.36 1bf
A19%R3 23.75 1b¢
A20%R4 -1.87 1lbf
A21%#RS 2.08 1b¥
A22#R6 0.65 1bf

Unit Alarm

Alarm
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00349 - ;;jgxn—72

Frocess parameter list

*%+%x% Record

messages

x#xn% Record 00:49 - 00-Jan-72

Process parameter list

xxxu% Record 00:49 -

Process parameter list

messages
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sxexx% REFEAT STRAIGHT, 1/24/91 x%x%x%x Record ©00:350 - 00-Jan-72

System identification data Frocess parameter list

# Name Value Unit Alarm messages
A 7#Pressure 1 16.6 psig
A B8*Pressure 2 21.9 psig
A1SxFPressi 16.7 psig
Al6*Press2 21.6 psig
A17*R1 13.97 1bf
A18xR2 -11.02 1lbf
A19%*R3 25.06 1bf
AZ0#R4 -1.85 1bf
AZ1%RS 0.76 1bf
AZZ*RE -0.42 1bf C%
wxxx% REPEAT STRAIGHT, 1/24/91 xxxux Record 00:350 - OolJan—72
System identification data Process parameter list

# Name Value Unit Alarm messages
A 7*Fressure 1 -1.1 psig
A 8xPressure 2 -2.8 psig
A1S*Pressl ~-1.1 psig
Al6*Press?2 -2.8 psig
A17%R1 12.48 1b¥
A18%*R2 -12.35 1bf
A19%R3 23.77 1bf
A20%R4 -1.88 1bf
AZ21+*RS 2.07 1b+t
A22xRE 0.65 1bf
xxxxsx REFPEAT STRAIGHT, 1/24/91 x%#%%x Record (0:51 - 00-Jan-72
System identification data frocess parameter list

# Name Value Unit Alarm messages
A 7*Pressure 1 16.7 psig
A 8*Pressure 2 21.6 psig
A1S*Pressl 16.8 psig
Al&xPress? 21.6 psig
A17%R1 12.96 1bf
A1B8#R2 -11.02 1bf
AL19*R3 25.07 1b+f
A20%R4 -1.85 1bf
AZ21%RS 0.76 1bf

A22%R&E -0.41 1bf



_— wex#% REPEAT STRAIGHT, 1724/91

a 7#Pressure 1
A 8xPressure 2
A1S*Pressl
Al16%Press2
A17+#R1

A18#R2

A19%R3

AZ0*R4

AZ21*RS

AZ22#R6

1 sxuxe REPEAT STRAIGHT, 1/24/91

»x% Chan.data %¥%

A 7%Pressure 1
A 8#Pressure 2
T~ Al1S5#Pressl
Alb%Fress2
A17*R1
A18%R2
A19*R3
A20%R4
A21#RS
A22%R6E

159

*%xxw%x Record ©00:51 -

Process parameter list

value Unit Alarm messages

-2.8 psig
-1.1 psig
-2.8 psig . .
12.47 1bf
-12.36 1bf
23.75 1b¥f
-1.88 1lbf
2.07 1bf
0.65 1bf

sxxun Record 00:52 -

Process parameter list

value Unit Alarm messages

Q0-Jan-—-72

00-Jan—-72
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#xx#% REFEAT STRAIGHT, 1/24/91 *#%%% Record O0O0:SZ - 00-Jdan-72

System identification data Process parameter list

#%¥# Chan.data #*#x#

# Name Value Unit Alarm messages
A 7*Pressure 1 -1.1 psig
A B*Fressure 2 -2.8 psig
Al15%xFressi -1.1 psig
Alb6xPress2 -2.8 psig
Al17%R1 12.48 1b+f
A18*R2 -12.24 1b¥f
A1F%R3 23.78 1b¥
A20%R4 —-1.846 1b¥f
A21*R5 2.07 1b¥
A22%R&6 0.65 1b¥f
*xxx% REFEAT STRAIGHT, 1/24/91 *#%x%% Record O0:S3 - 00~-Jan-72
System identification data Process parameter list

#*##% Chan.data ##*x

# Name Value Unit Alarm messages
A 7*Pressure 1 30.0 psig
A B*Fressure 2 37.5 psig
A1S*Fressi 30.2 psig
Al6%Press2 37.9 psig
A17xR1 . 14.97 1b¥
A18%R2 -10.18 1b¥f :
A19%R3 25.95 1bf N
A20%R4 -1.95 1bf
AZ1%RS -0.12 1bf
A22%*R6 —-1.18 1b¥f iZL
#*#xxxx REFEAT STRAIGHT, 1/24/91 *xx%x% Record 00:54 - OO—J;:Slé
System identification data FProcess parameter list

*##% Chan.data ##*%

# Name Value Unit Alarm messages
A 7%Pressure 1 -1.1 psig
A B%Pressure 2 -2.8 psig
Al1S*Pressi -1.1 psig
Alb*Press2 -2.8 psig
A17%R1 12.50 1b¥
A18%R2 -12.35 1b¥f
A19*R3 23.78 1lbf
A20*R4 -1.87 1lbf
A21#R5 2.08 1b¥f
A22#R6 0.65 1b¥

BSOS, 1



*#xx% REFEAT STRAIGHT,

System identification data

#x* Chan.data #**#%

# Name

161

1/24/91 *xxk% Record O0:55 - 00-Jan-72

Process parameter list

messages

AR 7#Pressure 1
A B*Pressure 2
Al1S*FPressi
Al6%Press?2
A17%R1

A18%*R2

A19%R3

A20%R4

A21%RS

A22%R6

*%x%x% REFEAT STRAIGHT,

System identification data

>

1/24/91 *%#%%x% Record O00:55 - 00-Jan-72

Process parameter list

#%% Chan.data #*x%

# Name

A 7%Fressure 1
A B8*Fressure 2
A1S*Pressl!
Al6#Press?2
A17%R1

A18*R2

A19%*R3

A20%R4

A21*RS

A22%*R6

*exxx REPEAT STRAIGHT,

System identification data

Value Unit Alarm messages

-2.8 psig
12.49 1b¥f
-12.38 1bf
23.75 1b¥f
-1.835 1bf v
2.07 1b¢f
0.65 1b¥f

1724791 *x%k% Record 00:57 - Q0-Jan-72

Process parameter list

#%% Chan.data #*#*x
# Name

Value Unit Alarm messages

A 7#Pressure 1
A B%*Pressure 2
AlS#Pressi
Alé*Press?2
A17%R1

A18%R2

A1 9%R3

A20%R4

A21%RS

A22%RE

30.4
38.0
30.2
37.8
14.95
-10.27
25.78
-1.98
-0.14
-1.19




*xxxx% REFEAT STRAIGHT,

System identification

*#% Chan.data »*#*+#
# Name

A 7#Pressure
A B8%Fressure
AlSxPressl
Alb6*Fress2
A17xR1
A1B*R2
A19%*RE
AZ0*R4
AZ21%*RS
A22%¥R&

*#x%x% REFEAT STRAIGHT,

System identification

A 7*Pressure 1
A 8xPressure 2
A1S*xPressl
AlL&*Press?2
A17%*R1

A1B*R2

A19xRZ

A20%R4

A21 *RS

AZ22*R6

xxxx% REPEAT STRAIGHT,

System identification

*%% Chan.data #*x#%
# Name

A 7*FPressure 1
A BxFressure 2
A1S*Fressil
Al6xPress2

. AL7*R1

A18*R2
A19*R3
A20%R4
A21%RS
A22xR6

1724791

data

vValue

Unit Alarm

*xk%x% Record

00:S7

- 162

Process parameter list

messages

-1.2 psig
-2.8 psig
-1.1 psig
-2.8 psig
12.47 1b+f
-12.37 1bf
23.74 1bf
—1.87 1bf
2.08 1b+f
0.65 1bf

1724791

data

Value

2.8 psig
37.5 psig
30.0 psig
37.6 psig
14.92 1bt
-10.26 1b¥
25.82 1bf
-1.87 1bf
-0.10 1bf
-1.16 1bf

1/24/91

data

Value

Unit Alarm

Unit Alarm

*#%%% Record

00:58

Process parameter list

messages

*xx%x% Record

00:58

00-Jan-72

Process parameter list

messages




xxxxx REFEAT STRA

System identification data

Chan.data ***
# Name.

- T 163

IGHT, 1/24/91 w«xx%% Record ©00:59 - 00-Jan-72

Process parameter list

Value Unit Alarm messages _g//

A BxPressure 2
A1SxPressl
Al6%Press2
A17+R1
A18%R2
A19%R3
A20%R4
AZ21%RS -
AZ2*R

#xxxx REFPEAT STRA

System identification data

- 30.0 psig
\\\\37.6 psig e
9.8 psig 7
37.4 psig—
) 14.90 12&{
T ~10.23

L
1bf S
25.84

1bf
-1.88 1lbf
-0.10

1b#f
-1.17 1bf

IGHT, 1/24/91 xxnx® Record 00:59 - 00~Jan-72

Process parameter list

x%xx Chan.data *#¥x

# Name Value Unit Alarm messages
A 7*Pressure 1 29.8 psig
A Bx#Pressure 2 37.5 psig
A1S*Pressi 29.9 psig
Al6#Press2 37.6 psig
A17*R1 14.91 1bf
A1B*R2 -10.25 1b¥
A12%#R3 25.82 1b+
A2Z20%*R4 -1.90 1bf
A21*RS -0.11 1b¥f
AZ22%R6 -1.20 1bf QD
xxxx%x REPEAT STRAIGHT, 1/24/91 «x%x%% Record Q0159 - ;Ei:an—72

System identification data

xx% Chan.data #*x%

Process parameter list

# Name Value Unit Alarm messages
A 7%Pressure 1 -1.2 psig
A B*Pressure 2 -2.8 psig
A1S5#Pressl -1.2 psig
AlbxPress? -2.8 psig
A17%*R1 12.49 1bf
A18*R2 -12.36 1lbf
A19%R3 23.74 1bf
A20%R4 -1.87 1bf¥
AZ21*R5 2.08 1lbf
A22%R6 0.6S 1bf
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*¥%x%% Record O01:00 - 00-Jan-72

Process parameter list

# Name Value Unit Alarm messages
A 7*Pressure 1 30.3 psig
A 8#%Pressure 2 37.9 psig
AlSxPressl 30.0 psig
AlL*Press2 37.6 psig
A17%R1 14.93 1b+¥
A18%R2 ° -10.26 1bf
A1P%R3I 25.86 1b¥
A20%R4 -1.89 1bf }
A21*RS -0.13 1b¥
A22%R6 -1.17 1b¥f
xxex% REPEAT STRAIGHT, 1/24/91%

System identification data

*##% Chan.data #*#»#%

##nus Record 01:01 —; 00ifan—72
Process parameter list

# Name Value Unit Alarm messages

A 7*Pressure 1 ~-1.2 psig

A B8*%Pressure 2 -2.8 psig

Al1SxPressi -1.2 psig

Al6%Press2 -2.8 psig

A17%*R1 12.48 1bf

A18*R2 -12.37 1b¥

A19%R3 23.74 1b¥

A20%xR4 -1.88 1bf

AZ21%RS 2.08 1b¥f

A22%R6 0.67 1b¥

*#xx%% REPEAT STRAIGHT, 1/24/91 *#%x%% Record 01:01 - 00-Jan-72

System identification data

xx% Chan.data #*%#*

Process parameter list

# Name Value Unit Alarm messages
A 7#Pressure 1 29.7 psig
A 8%Fressure 2 37.3 psig
Al15*Pressl 29.9 psig
Al6*Press?2 37.5 psig
Al17%R1 14,95 1bf
A18%R2 -10.24 1bf
A19*R3 25.89 1bf
A20%R4 -1.85 lbf
A21%RS -0.10 1lb¥f
A22%R6 -1.15 1lbf
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xx#%x REFEAT STRAIGHT, 1/24/91 *xx*% Record 01:0£2> - QO-Jan=-72

FProcess parameter list

System identification data

*#% Chan.data **%

# Name Value Unit Alarm messages
A 7*Fressure 1 -1.2 psig
A B8*Fressure 2 -2.8 psig
A1S5+Pressl -1.2 psig
Alb¥Fress2 -2.8 psig
A17%R1 12.50 1b+
A18x*R2 ~-12.34 1bf
AlF*R3Z 23.76 1bf
A20*R4 -1.86 1bf
A21*RS 2.08 lbf
A22*R6 0.66 1bf

»xxxx REPEAT STRAIGHT, 1/24/91 *+xxu% Record O01:02 - 00-Jan-72

System identification data Frocess parameter list

# Name Value Unit Alarm messages
A 7¥FPressure 1 29.4 psig
A BxFressure 2 Z7.3 psig
AlSxPressl 29.7 psig
AloxFresss 37.4 psig
Al17*R1 14.95 1bf
A18*RZ ~10.25 1bf
A19%R3 25.84 1bf
A20%R4 —-1.81 1bf
A21%RS -0.10 1bf
A22*R6 -1.15 1bf 6:1
xxxxx REPEAT STRAIGHT, 1/24/91 #xx%x% Record 01:03 - —?Qé—dan—72

Process parameter list

System identification data

# Name Value Unit Alarm messages
A 7#Pressure 1 -1.2 psig
A 8*FPressure 2 -2.8 psig
A1S*Pressl -1.2 psig
Al6#Press? -2.8 psig
Al17xR1 2.48 lbf
A18*¥R2 -12.35 1b¥
A19%*R3 23.75 1bf
A20+R4 ~1.86 1bf
AZ1+%RS 2.08 1b¥

A22#%#R6& 0.67 1b#
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xxxxx REFEAT STRAIGHT, 1/24/91 *#%%xx% Record 01:03 - 00-Jan-7%

System identification data Process parameter list

*#% Chan.data **%

# Name Value Unit Alarm messages
A 7#Pressure 1 . 29.6 psig
A 8*Fressure 2 F7.4 psig
Al1S+*Fressi 20.0 psig
Al4%Press2 37.7 psig
Al17%R1 14.90 1b¥f
A18*R2 -10.22 1bf
AL19*R3 25.86 1bf
A20%R4 -1.92 1bf
A21%RS -0.11 1bf
AZ2%#R6 -1.17 1bf [
*xx%#% REPEAT STRAIGHT, 1/24/91 #x%x% Record 01:04 - 00-Jan-72
System identification data .~ Process parameter list

%% Chan.data #x%*

# Name Value Unit Alarm messages
A 7#Pressure 1 -1.2 psig
A 8*Pressure =2 -2.8 psig
AR1S#Fresst -1.2 psig
Al6*Press?2 -2.8 psig
A1l7*R1 12.47 1b+¥
A1B8*R2 -12.36 1b¥f
AL*R3 23.74 1lbf
AU*xR4 -1.87 1lbf
A21*RS 2.07 1lb¥f
A22%*R6 0.67 1bf
#xxxx REFEAT STRAIGHT, 1/24/91 *#x%%% Record 01:05 - o0-Jan-72
System identification data Process parameter list

®%x%x Chan.data *#*x

# Name Value Unit Alarm messages
A 7#Pressure 1 30.2 psig
A B#Fressure 2 37.9 psig
Al1S*Pressl 30.1 psig
Al6*FPress?2 37.7 psig
A17%R1 14.93 1bf
A1Bx*R2 -10.28 1bf
A19#R3 25.81 1bf
A20%*R4 —-1.88 1bf
AZ1#RS -0.13 1bf

A2%R6 -1.19 1b¢
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Y

QO-Jan-72

##% Chan.data **%

# Name Value Unit Alarm messages
A 7#Pressure 1 -1.2 psig
A 8*Pressure 2 -2.8 psig
A15#Pressl -1.2 psig
Al6*Press2 -2.8 psig
A17%R1 12.46 1bf¥
A18%*R2 -12.37 1bf
A19%R3 23.74 1bf
A20%R4 -1.87 1bf
A21 #RS 2.08 lbf
A22%R6 0.67 1b¢f

xxx%% REPEAT STRAIGHT, 1/24/91 *uun¥% Record 01:06 -

System identification data Process parameter list

00-Jan—-72

#%% Chan.data »#*%

# Name Value Unit Alarm messages
A 7#Pressure 1 61.0 psig
A B8xFPressure 2 75.2 psig
A1S+Pressl 61.8 psig
Al6*Press? © 75.9 psig
Al17%*R1 17.18 1bf
A18%R2 -8.42 1bf
A19%R3I 27.73 1lbf
A20%R4 -1.95 1bf
A21%RS ~-2.22 1b¥
AZ2%R& -3.12 1bf

#xx%x% REPEAT STRAIGHT, 1/24/91

System identification data Process parameter list

#x% Chan.data #***

# Name Value Unit Alarm messages
A 7#Pressure 1 -1.2 psig
A B8*Pressure 2 -2.8 psig
Al1S#Pressl -1.2 psig
Al&*Press2 -2.8 psig
Al17%R1 12.46 1bf
A18%R2 -12.36 lb¥f
A19%R3 22.75 1bf
AZ20%R4 -1.86 1bf
A21#RS 2.08 1bf
AZ22%R6 0.67 1bf

o Do T e TESTRS

#nx%n Record 01:07 - 00—Lan—72
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*%% Chan.data »**x*
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xxx%% Record 01:07 - QO-Jan-72

Process parameter list

# Name Value Unit Alarm messages
A 7#Fressure 1 61.0 psig
A B8#*Pressure 2 74.9 psig
- AlS*Pressi 61.9 psig
Al4*Press2 75.9 psig
Al7*R1 17.22 1bf
A18%R2 -8.33 1bf
A1F*R3 27.74 1b+
A20%R4 -2.09 1lbf
A21%#R5 -2.20 1bf
A22%#Ré -3.11 1b¥f
*xxxx REPEAT STRAIGHT, 1/24/91 #xx%% Record 01:08 - ~:§6—Jan—72

System identification data

*##% Chan.data #*%*%

Unit Alarm

Process parameter list

messages

# Name Value
A 7¥Pressure 1 -1.2 psig
A B*¥Pressure 2 -2.8 psig
Al1S*Pressl -1.2 psig
. Alb6¥Press?2 -2.8 psig
Al7*R1 12.47 1b¢
A18#*R2 -12.36 1b¥
A1F%R3 23.77 1bf
A20%R4 -1.86 1b¥f
A21%RS 2.08 1b#
A2Z%R6 0.67 1bf

*x%%% REFEAT STRAIGHT, 1/24/91

System identification data

*%% Chan.data #*%**

# Name Value

A 7xPressure 1 60.9 psig
A 8*Pressure 2 75.0 psig
A15%Pressl 61.6 psig
Al6*Press2 75.7 psig
A17*R1 17.17 1b¥
A18%R2 -8.36 1bf
A19%R3 27.74 1b¥
A20%R4 -2.08 1bf
A21 RS -2.19 1lb¥f

A22%R6 -3.09 1bf

Unit Alarm

*%%%% Record 01:08 - 00-Jan-72

Process parameter list

messages




*#%x%% Record
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01:09 00-Jan-72

Process parameter list

messages

#%%x%% Record

01:09 00-Jan—-72

frocess parameter list

messages

i] »uxxx REPEAT STRAIGHT, 1/24/91
i System identification data
*%% Chan.data #*#*%*
# Name Value Unit Alarm
A 7#Pressure 1 -1.2 psig
A B#Pressure 2 -2.8 psig
AlS*Pressi -1.2 psig
Al6*Press2 -2.8 psig
A17+%R1 12.46 1b¥
A1B*R2 -12.34 1bf
, A1F*R3 2X.76 1b#
‘ A20%R4. -1.87 1bf
A21%RS 2.08 1lbf
A22%R6 0.67 lbf
|
i #*wx%x% REPEAT STRAIGHT, 1/24/91
! System identification data
'1 #%% Chan.data ##%
# Name Value Unit Alarm
! A 7%#Pressure 1 62.0 psig
A B*FPressure 2 76.3 psig
— ) AlS*Pressl! 61.8 psig
i Al6*Press2 76.0 psig
A17%R1 17.19 1bf
A18*R2 -8.33 1bf
A19%*R3 27.70 1b¥
AZ20%*R4 -2.14 1b¥f
A21%RS —-2.20 1bf
A22%R6 -3.11 1b¢f
*»xx%% REFEAT STRAIGHT, 1/24/91

System identification data

#x% Chan.data *##

# Name Value Unit Alarm
A 7%¥Pressure 1 -1.3 psig
A B#Fressure 2 -2.8 psig
AlS%Pressl -1.3 psig
Al4#Press2 -2.8 psig

. A17%R1 12.45 1b+¥
A18%R2 -12.34 1bf
A1F#R3 23.75 1bf
A20%R4 -1.87 1bf
AZ21%RS 2.09 1bf
AZ2%R6 0.67 1b+

S

*x%%x% Record 01:10 - %%—Jan—72

Process parameter list

messages
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*xxx% REFEAT STRAIGHT, 1/24/91 *¥#x# Record 01:10 - Q0-Jan-72

System identification data Process parameter list

*#% Chan.data »**

# Name Value Unit Alarm messages
A 7#Pressure 1 61.7 psig
A B*Pressure 2 75.8 psig
AlS¥Pressi 61.5 psig
Al6*Press2 75.8 psig
A17%xR1 17.19 1b¥
A18xR2 -8.27 1lb¥f
A1F*R3 27.67 1b¥
A20%R4 -2.18 1b¥f
A21%RS ~2.19 1bf
A22%xR6 ~3.09 1b¥f ) .
*#x%% REPEAT STRAIGHT, 1/24/91 *#%kx% Record O1:11 - 00-Jan-72
System identification data " Process parameter list

*#%% Chan.data #*%#%

# Name Value Unit Alarm messages
A 7*Pressure 1 -1.3 psig
A B8xPressure 2 -2.8 psig
AlS*Pressi -1.3 psig
Al&*Press?2 -2.8 psig
A17%R1 12.45 1b¢f
A18*R2 -12.33 1bf
AL1I*R3 . 23.76 1bf
A20*R4 -1.87 1bf
A21 xRS 2.09 1b+
AZ2xRé 0.67 1bf
*¥xx%x REFEAT STRAIGHT, 1/24/91 *#%x% Record Ol:11 - 00-Jan-72
System identification data Process parameter list
#*#%x%# Chan.data #%x
# Name Value Unit Alarm messages
A 7*Pressure 1 &1.4 psig
A B8xPressure 2 75.6 psig
AlS*Pressli 61.7 psig
AlL*Press2 75.8 psig
A17#*R1 17.17 1b¥f
A18*R2 -8.46 1b¢¥
A1F%R3 27.81 1bf¥
A20%R4 -1.90 1bf
A21*RS ~2.19 1b¥
A22%R6 =3.09 1b¥
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*xxx% REFEAT STRAIGHT, 1/24/91

*xu¥k% Record O©1:12 :’7 Q%rJan—72

System identification data Process parameter list

##% Chan.data #*x*#

# Name Value Unit Alarm messages

A 7%#Pressure 1 -1.3 psig

A B8*Pressure 2 -2.8 psig

AlS*Pressl -1.2 psig

Al6*Press?2 -2.8 psig

Al7x*R1 12.44 1b+¥

A18%R2 -12.34 1b¥

A19%*R3 23.72 1b¥

A20%R4 ‘—1.81 1bf

A21%RS 2.09 1b¥

AZ2%#R6 0.68 1bf

*xxx% REPEAT STRAIGHT, 1/24/91 *#%%% Record O01:13 - 00-Jan-72

System identification data Frocess parameter list

*##% Chan.data #**=

# Name Value Unit Alarm messages
A 7*Pressure 1 61.7 psig
A B*Pressure 2 ’ 76.7 psig
AlS*Pressi &1.6 psig
Al6*Press?2 76.0 psig
A17%R1 17.21 1b+f
A18x%R2 -8.41 1bf
A19%R3 27.80 1b+f
A20%R4 =2.00 1b¥
A21%RS —-2.19 lb¥f
A22%R6 -3.0% 1b¥ .
*xx%x% REFEAT STRAIGHT, 1/24/91 *#x%x Record 0O01:14 ~€%>03£Jan—72

System identification data Process parameter list

#%% Chan.data *#%

# Name Value Unit Alarm messages
A 7#Pressure 1 -1.3 psig
A B8*¥Pressure 2 ~-2.8 psig
A1S*Pressti -1.3 psig
Al6#*Press?2 -2.8 psig
Al7x%R1 12.47 1b+
A18%R2 -12.35 1b+f
A19%R3 23.78 1b¥
A20%R4 -1.86 1b+f
A21#RS 2.09 1b¢
A2Z2%R& 0.67 1bf
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*#x %% REFEAT STRAIGHT, 1/24/91 *®x%#% Record 01:15 - 00-Jan-72

System identification data Process parameter list

*%#% Chan.data #%+

# Name Value ‘Unit Alarm messages
A 7*Pressure 1 61.8 psig
A 8%Pressure 2 76.0 psig
AlS*Pressl 61.7 psig
Al6*Press2 75.9 psig
A17%*R1 17.17 1b¥
A18xR2 -8.45 1b+
A19%R3 27.84 1bf
A20%R4 -2.03 1bf
A21%R5 -2.21 lbf
A22%R6 =-3.10 1bf
*xxxx REPEAT STRAIGHT, 1/24/91 *#%x%x%% Record O01:15 —(:\0 Jan-72
System identification data Process parameter list

*#%% Chan.data *%»

# Name Value Unit Alarm messages
A 7%Pressure 1 -1.3 psig
A B*Pressure 2 ~2.8 psig
Al1S*Pressli -1.3 psig
Al6*Press2 ~2.8 psig
A17*R1 12.45 1b¥
A18%R2 -12.35 1b¥
A19%R3 23.75 1b¥
A20%R4 -1.86 1lb¥f
AZ21%RS 2.09 1b¥ -
A22%R6 0.68 1bf
*x#x%x%x REPEAT STRAIGHT, 1/24/91 #xux% Record O1:16 - 00-Jan-72
System identification data Process parameter list

#%% Chan.data #*%*+

# Name Value Unit Alarm messages
A 7#Pressure 1 61.8 psig
A B%Pressure 2 76.0 psig
A1S5%FPressl 61.7 psig
AlbL*Press? 73.9 psig
Al17+*R1 17.17 1bf
A1BxR2 -8.38 1bf
A1I*R3 27.72 1bf
AZ0xR4 —2.02 1bf
A21%RS —2.20 1bf
A22#R6 -3.11 lbf
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O
xxxxx REFEAT STRAIGHT, 1/24/91 xxx%% Record 01:16 R QF—Jan— 2
System identification data Process parameter list
x%% Chan.data #*¥%
# Name Value Unit Alarm messages
A 7*Pressure 1 -1.3 psig
A B8#Pressure 2 -2.8 psig
a15xPressl -1.3 psig
AlexPress2 -2.8 psig
A17+#R1 12.44 1bf
A18%R2 -12.37 1bf
A19%R3 23.76 1bf
A20%*R4 -1{.86 1bf
! A21#RS 2.09 1bf
| az2#Ré6 0.68 1bf
| ‘
i xnxxx REPEAT STRAIGHT, 1/24/91 wxuuw Record 01317 - 00-Jan-72
\ System identification data Process parameter list
| xxx Chan.data *#*
# Name Yalue Unit Alarm messages
N e
A 7xPressure 1 61.5 psig
A B#Pressure 2 76.0 psig
A1S*Pressl 61.6 psig
\—{ Al&xPress?2 75.9 psig
; A17%*K1 17.14 1bf
{ A18*R2 -8.36 1bf
' A19%#RZE 27.75 1bf
AZ20%R4 -2.11 1bf
AZ1%RS -2.18 lbf
A22%RE -%.08 1bf
i xxxx% REPEAT STRAIGHT, 1/24/91 wxxxw Record 01:17 - 00-Jan-72

system iden

%% Chan.data ¥¥¥*

Va
A 7*Pressure 1
A 8*Pressure 2
A1S#Pressl
Al6*Press?
A17%*R1

A18%R2

A19%R3

AZ20%R4

A21#RS

A22%R6

e e o i —— i o

tification data

Process parameter list

ljue Unit Alarm

messages
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sxxu%x REPEAT STRAIGHT, 1/24/91% wxxxx Record 01:18 - 00-Jan-72

Process parameter list

Value Unit Alarm messages

# Name

A 7*Pressure 1 71.4 psig
A 8xPressure 2 88.0 psig
A1S*Pressl 70.6 psig
Al16%Press2 86.7 psig
A17%R1 17.79 1bf
A18*R2 -7.89 1lbf
A19%R3 28.27 1bf
A20%R4 -2.15 1bf
A21%RG -2.80 1lbf
AZ2#R6 -3.467 1bf
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ABSTRACT

This project compared the forces and moments produced by straight and 15
degree vectored nozzles using the six component thrust stand in the engines
lab at Cal Poly. As a resuit of these comparisons, some unexpected forces and
moments were discovered, which were due to the line pressure effects of the
system. These reactions are undesirable as they do not directly resutit from the
nozzle thrust, and therefore need be minimized. Several revisions were made
to the thrust stand, which included a new table, stronger brackets, and a more
accurately assembled plenum chamber. Along with these revisions, a new
computer program was written to take data from the plug (zero thrust) nozzle,
find the calibration curves, and apply this information to the thrust nozzle runs.

This resulted in a significant improvement to the accuracy of the thrust stand.



OBJECTIVES

The objectives of this Senior Project are as follows:

«To minimize line pressure effects of the system.

+To evaluate the test runs of 12/19 and 5/24 to determine if the new table

and brackets eliminate the moments in the Z direction (twist).

»To evaluate the test runs of 8/8 and 8/15 to determine if the plenum
chamber unbalance was the cause of the moments in the X and Y
directions (bend).

+To determine the calibration equations of the system (8/15 data)

+To develop a computer program that would calibrate thrust data by use

of the plug nozzle data (zero thrust).

+To evaluate the statistical repeatability of the data acquisition system.

*To outline the procedure for data retrieval and analysis using the Fluke

data acquisition system and Apple Macintosh computer.



INTRODUCTION

Future aircraft with the capability of short takeoff and landing, and improved
maneuverability especially in the post-stall flight regime will incorporate exhaust

nozzles which can be thrust vectored.

The Thrust Vectoring Research Project at California Polytechnic State
University began in 1989 in order to evaluate thrust vectored nozzles using a
multi-component thrust test stand sponsored by NASA. The stand is comprised
of an air supply of 120 psig (maximum) with a supply valve, a table with a series
of brackets and bellows, a dual inlet plenum chamber, and nozzle mount tube
with various exhaust nozzles. The system exists in three dimensional space
having six degrees of freedom, and therefore required six load cells to have a
determinate solution (three in the vertical direction, three in the horizontal
direction). The configuration of the load cells and coordinate system can be

seen in Figure One.

Figure 1: The thrust stand coordinate system



The data recording is provided by a FLUKE data acquisition computer. The
FLUKE is connected to all six load cells and the two pressure transducers. The
computer monitors all eight channels and displays the information on a screen
or can print a hard copy to the printer. Before each pressurized run, a zero
pressure or 'tare' reading is recorded as the transducers do not rest with zero
voltage. These six load cell reactions are then transferred to a Microsoft Excel
spreadsheet which calculates the forces and moments.of the system. The

following equations are used in the computation of the reactioris:

Fx=R4 M
Fy=R5+R6 (2)
Fz=R1+R2+R3 (3)
Mx=R1*Y1+R2*Y2+R3*Y3 (4)
My=R2*X2-R3*X3 (5)
Mz=R5*X5+R6*X6 (6)

This data, now in table form, may be copied over to the graphics program

"Cricket Graph", in order to generate any plots required.



DISCUSSION

A, Reducti f Twist (M)
It was evident that there was a great problem with twist in the system as shown
in the December 19 test runs. Theoretically, the 15 degree nozzle should
produce a moment around the X or Y axis (or both if not at a 90 degree
increment), but no moment around the Z axis should exist. However, a moment
of approximately 19 in-ib resulted from the 15 degree nozzle at 80 psi on
December 19. (See Figure 2) It was theorized that this was caused by twisting
of the air supply line, so a new, stronger table was constructed that also
consisted of sturdy blocks and improved bellows. A new brace was added that
spanned from block to block which further increased the rigidity of the system.
Care had to be taken though, to keep the test stand somewhat flexible in the Z
direction, as low vertical resistance was needed for accurate measurement of
thrust from the load cells. With these new additions to the test stand, a run was
taken on May 24 with the 15 degree nozzle. The moment in the Z direction was
greatly reduced to only 3 in-Ib at 80 psi (See Figure 3). Dr. Carpenter believes
that this may be reduced even further with the use of externally pressurized

bellows.
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B. Reduction of Bending (Mx & My)

The test runs of May 24 revealed that there was a significant problem with
bending in the system. Theoretically, the straight nozzle should produce only a
force in the Z direction (thrust), and no other forces or moments. The forces in
the X, Y, and Z direction were.-0.5,-1.0, and 16 Ibf. respectively at 80 psi.
However, a moment existed in the Y direction equal to -25 in-Ib at 80 psi. In
order to investigate the nature of this bending, the equations in which the
moment is calculated must be examined (Equation 5).

My=R2*X2-R3*X3 (5)
Since X2 and X3 are constants equal to each other (4.33 in.), it is our goal to
make R2 and R3 equal each other in order to eliminate My. We may gain
further information by looking at Mx (Equation 4).

Mx=R1*Y1+R2*Y2+R3*Y3 (4)
Again, with Y1=5in., Y2=Y3=-2.5 in,, the reactions need be equal to eliminate
the moment in the X direction. Since the Force in the Z direction (thrust) is
equal to the sum of R1, R2, and R3, the goal was not to reduce the reactions, but

make them equal.

The tests runs of August 8 were performed to investigate the unbalance of these
three load cells. The most obvious explanation to this unbalance would be that
the nozzle was not centered on the pedestal, therefore causing more force to be
applied to a particular load cell. To test this theory, a dead weight test (a lead

weight balanced on top of the nozzle) was performed on the morning of August

8th. The results of this test are summarized in Table One.
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TABLE ONE
DEAD WEIGHT TEST RESULTS

Weight = 1680.5 g = 3.70 Ibt

R1=1.22 Ibf
R2=1.21 Ibf
R3=1.23 lbf
W1=3.66 |bf

It is evident that the nozzle is centered and balanced on the pedestal, since
R1=R2=R3 (within 0.01 lbf). As expected, R4=R5=R6=0 for the dead weight run.
The unbalance of vertical reactions during pressurized runs was believed to be

caused by some dynamic unbalance of the system.

The Plug nozzle was run next (zero thrust), followed by the straight nozzle. It
was observed that the vertical reactions varied from 2 Ibf. to 8 Ibf. at 80 psi (See
Figure 4).

The following are approximate values at 80 psi:

R1=5.5 Ibf
R2=2.0 Ibf
R3=8.0 Ibf

In physical terms, the above numbers would result in the pedestal "leaning” to

the Teft (if Tooking from Tocation R1), which results in a large negative moment -

around the Y axis, equal to -24 in-Ibf at 80 psi.

-2



It was theorized that this bending was occurring from pressure effects inside the
air plenum. One of the inlets to the plenum was welded on at a slightly skewed
angle, and this small unbalance could cause great errors at high pressures. To
test this theory, the plenum chamber was reversed (180 degrees) and a new
series of straight nozzle tests were ran. The results turned out as expected, and
can be seen in Figure 5. The approximate values of the reactions at 80 psi are

listed below:

R1=3.5 Ibf
R2=14 Ibf
R3=-1.5 Ibf

It can be seen that the bending was so large that it caused one of the load cells
to go into tension! This resulted in an extreme bending moment of +60 in-1bf
around the Y axis. This led us to believe that the plenum was at fault for this
unbalance in the system. A bending moment of -13 in-Ibf existed around the X
axis at 80 psi (See Figures 6 & 7). These moments were more extreme than the
earlier case because when the plenum was reversed, it was not leveled with a

scale (which is usually done during installation).

11
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To alleviate this condition, a new plenum chamber was constructed. The inlet
rings were welded while being held in place by a jig, in order to minimize
misalignment. The bellows were then balanced with a scale to insure that they

were level.

The test runs on August 15 were performed to determine if this new plenum
chamber would reduce the bending around the X and Y axes. A Plug nozzle
test was ran first, followed by the Straight nozzle test.. The variation of reactions
in the vertical plane was greatly reduced (See Figure 8), and the approximate

values are listed below at 80 psi:

R1=4.5 Ibf
R2=6.0 Ibf
R3=7.0 Ibf

The bending moment in the X direction was reduced from -13 to -10 in-Ibf, and
the bending moment in the Y direction was reduced from +60 in-Ibf to -3 in-Ibf
(the axis perpendicular to the plenum chamber inputs). These results can be
seen in Figures 9 & 10. The moment in the X direction is still somewhat large
because of the difference between R1 & R3. It was noticed, however, that these
differences also existed during the Plug nozzle (zero thrust) tests. It was
believed that these small differences could be reduced if calibration equations
were found during the zero thrust trials and applied to the results of the straight

nozzle runs.
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. Application of Calibration rve

it was believed that if a Plug nozzle trial was run before positive thrust trials,
calibration equations could be developed that would compensate for the line
pressure effects of the system. If these equations were applied to the positive
thrust runs, the line pressure effects would hopefully be reduced to give a true
reading of the resulting nozzle thrust. A Plug nozzle test was performed on
August 15th that resulted in the following calibration equations:

R1: y=-0.063-0.012x (7)

R2: y=0.029+0.003x (8)

R3: y=-0.016+0.009x (9)

R4: y=-0.032+0.004x (10)

R5: y=0.003-0.002X  (11)

R6: y=-0.003-0.007  (12)
The above equations were derived from the linear regression function on the
graphics program "Cricket Graph". The curves can be seen in Figures 11-16. A
new Microsoft Excel spreadsheet was written that would take takes the straight
or inclined nozzle data and subtracts the calibration data. This program is

labeled "Worksheet Base w/ Cal".

When the calibration curves were applied to the August 15 straight nozzle test
run, the spread between R1, R2, and R3 was reduced to under 1 Ibf. This can
be seen in Figure 17. This resulted in a great reduction of Mx and My, which
were then calculated to be -2 in-Ibf and -1 in-lbf respectively at 80 psi. This may

be observed in Figures 27 and 28.
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This new calibrated data reduced both the forces in the X and Y directions, and
the moments in the X, Y, and Z directions. Even better data can possibly be
attained from a more thorough calibration run (since only 10 data points were

taken in this run). The following figures describe the calibrated run:

Load Cell Reactions: Figures 18-23
Calculated Forces: Figures 24-26
Calculated Moments: Figures 27-29
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D. Repeatabili fT an tatistical Analysi

To test the repeatability of the test stand and the instruments ten readings at the

same plenum pressures were taken. Four different pressures were used for the

test, and the standard deviation and variance were calculated for each load cell.

An assumption was made that the data had to follow a normal distribution.
However, there was not enough time to collect enough data to show this
distribution. This information is collected in Table 2. The variances of the load
cell readings were low compared to the variances of the pressures. No
correlation was found between the variance values and different pressure

readings.
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TABLE 2

Summary of Statistical Calculations

R1 R2 R3 R4 R5 R6

P=8.57 psi
Mean 0.674 0.353 0.986 -0.017 -0.124 -0.031
Standard Dev. 0.0344 0.04001 0.03688 0.02584 0.00699 0.00995
Variance 0.00118 0.0016 0.00136 0.0006678 0.000049 0.000099
P=24.63 psi
Mean 1.797 0.832 2.566 -0.07 -0.306 -0.078
Standard Dev. 0.011595 0.042635 0.03835 0.04807 0.00966 0.01398
Variance 0.0001344 0.001817 0.00147 0.002311 0.0000933 0.0001956
P=41.08 psi
Mean 2.906 1.226 4.101 -0.19 -0.476 -0.095
Standard Dev. 0.01577 0.23434 0.04358 0.0616 0.010749 0.09675
Variance 0.0002489 0.054915 0.001899 0.0038 0.0001156 0.009361
©-74.38 psi

~—1Mean 5.013 2.281 7.312 -0.388 -0.814 -0.24
Standard Dev. 0.0361478 0.04067 0.082435 0.072234 0.008433 0.013498
|Variance 0.001307 0.001654 0.006795 0.005478 0.0000711 0.0001822
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E. Procedure Listing

The following describes the procedure for collecting data from the thrust stand:

1.Perform a Plug nozzle test and print results.

2. Perform the required thrust tests and print results.

3. Enter the data in the Excel spreadsheet "DATA"

4. Open Excel spreadsheet "WORKSHEET BASE" and load Plug data.
5. Copy results into the 'Scrapbook’ and import to Cricket Graph file.
6. Graph all load cell reactions of Plug data vs. supply pressure.

7. Perform a linear regression (simple curve fit) and record equations.
8. Open Excel spreadsheet "WORKSHEET BASE W/ CAL" and load run
data.

9. Enter in new calibration equations.

10. Copy results in the 'Scrapbook’ and import to Cricket Graph file.
11. Graph results.
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CONCLUSIONS

1. By the addition of the new table, blocks, and bellows, the moment in

the Z direction was greatly reduced.

2. The new plenum chamber, along with careful alignment, greatly

reduced the bending moments in the X and Y directions.

3. The application of calibration runs and curves can greatly improve the
accuracy of the thrust readings, as this reduces the effects of the line
pressure. All forces and moments were reduced to nearly zero (with the

exception of Fz).

4. The data acquisition system readings were shown to be highly

repeatable via the statistical analysis.

5. The calibration equations for the system are listed as Equations 7-12.
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5/24/91 straight #2 Thu, Aug 15, 1991 2:31 PM

Pressure Fx (Ibf) Fy (Ibf) Fz (Ibf) Mx (in-ib) My (in-Ib) Mz (in-Ib)
9.200 -0.030 -0.190 2.050 0.500 -3.120 0.520
16.600 -0.060 -0.280 3.690 0.680 -5.150 0.640
24.400 -0.170 -0.370 5.140 1.100 -7.010 1.080
32.900 -0.180 -0.490 6.840 1.660 -8.180 1.080
41.700 -0.140 -0.620 8.500 2.160 -12.210 1.600
50.400 -0.340 -0.740 10.130 2.050 -14.200 1.840
57.900 -0.310 -0.820 11.620 2.300 -16.540 2.000
65.500 -0.250 -0.920 13.130 2.280 -18.660 2.400
73.700 -0.300 -1.040 14.620 2.450 -21.820 2.560
82.600 -0.500 -1.150 16.240 2.450 -23.990 2.760
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R1 (Ibf)

0.750
1.320
1.860
2.500
3.120
3.650
4.180
4.680
5.200
5.740

R2 (Ibf)

0.290
0.590
0.830
1.110
1.280
1.600
1.810
2.070
2.190
2.480

5/24/91

R3 (Ibf)

1.010
1.780
2.450
3.230
4.100
4.880
5.630
6.380
7.230
8.020

R4

straight #2

(Ibf)

-0.030
-0.060
-0.170
-0.180
-0.140
-0.340
-0.310
-0.250
-0.300
-0.500

RS

(1bf)

-0.160
-0.220
-0.320
-0.380
-0.510
-0.600
-0.660
-0.760
-0.840
-0.920

Thu, Aug 15, 1991

R6 (lbf)

-0.
-0.
-0.
-0.
-0.
-0.
-0.
-0.
-0.
-0.

030
060
050
110
110
140
160
160
200
230

2:31 PM
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8/8/91 PLUG NOZZLE RUN
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R1 (Ibf)

0.010
0.040
0.050
0.110
0.160
0.140
0.170
0.210
0.200
0.150

R2

(Ibf)

-0.390
-0.680
-0.930
-1.240
-1.500
-1.840
-2.260
-2.620
-3.050
-3.510

8/8/91 Plug CG DATA

R3 (Ibf)

0.300
0.480
0.660
0.870
1.070
1.300
1.620
1.910
2.320
2.730

R4

(Ibf)

-0.050
-0.090
-0.110
-0.160
-0.200
-0.230
-0.320
-0.390
-0.460
-0.540

RS (Ibf)

-0.150
-0.240
-0.320
-0.420
-0.500
-0.610
-0.730
-0.850
-0.970
-1.090

R6

Thu, Aug 15, 1991

(1bf)

-0

-0

-0

.020
-0.
-0.

050
060

.070
-0.
-0.
-0.

090
180
150

.160
-0.
-0.

190
220

2:30 PM
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Pressure (psi)

14.100
23.600
32.700
42.200
51.200
62.700
75.700
87.600
101.500
116.100

Fx

(Ibf)

-0.050
-0.090
-0.110
-0.160
-0.200
-0.230
-0.320
-0.390
-0.460
-0.540

Fy

8/8/91 Pilug CG DATA

(Ibf)

-0.170
-0.290
-0.380
-0.490
-0.590
-0.790
-0.880
-1.010
-1.160
-1.310

Fz (Ibf)

-0
-0
-0
-0
-0
-0
-0
-0
-0
-0

.080
.160
.220
.260
.270
.400
.470
.500
.530
.630

Mx (in-Ib)

0.270
0.700
0.830
1.470
1.880
2.050
2.450
2.830
2.820
2.700

My

Thu, Aug 15, 1991 2:30 PM

(in-Ib)

-2.990
-5.020
-6.880
-9.140
-11.130
-13.600
-16.800
-19.610
-23.250
-27.020

Mz (in-Ib)

0.520
0.760
1.040
1.400
1.640
1.720
2.320
2.760
3.120
3.480
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£

rr=yr S/B/91 Q

#xxa4¥% Rocord O0:38 - OC--Jan-—~-72
-~ i1dentification data Frocess parameter list

#*% Chan.data *xx
# MName

y 7#FPrecscsure |
i 8¥FPressure 2
115%¥Fressti
i116*Fress?
117%R1

18#R2

11 9*R3E

i20%R4

121 %¥RS

iZ22%RS

-x%xxx 8/8/91

Value Unit Alarm messages

—-2.8 psig
-1.9 psig
-2.8 psig
-1.%9 psig

22,62 1b+

-22.64 1b+

2Z.5% 1bf
0.0l 1bf
1.12 1b+¥

1.51 1b+

*ux%¥ Record O0Q:3E9 - O0-Jan~-72

iystem identification data Frocess parameter list

% Name

Treszsure i
[ = essure 2
115%Fresst
165 %¥Fresss
11 7%R1
y18%R2
19¥ERE
Z20eR4

Value Unit Alarm messages
11.73 psig
12.2 peig
11.4 psig
12.3 psig

22.6% 1bf
—23.03 1b+¥
23.8%2 1lb+t
0,04 1b7
C.97 1b+
1.49 1bf

ORIGINAL PAGE 1S
DE POOR QUALITY

¥ )



a.

7 2

2xxExr S/2/91 x¥xxrrxr Record Q03 3E% - Q0-Jan—72
- -em i1dentification data Frocess parameter list

%% Chan.data =%*

# Name Value Unit Alarm messages

y 7#Fressure 1 ~-2.B psig

y S#Fressure = -1.9 psig

315%Fressi -Z.8 psig

y16%FPress? -1.9 psiq

317 %R1 22.59 1bf

318=R2 -22.64 1bf

y19%RE 23.52 1bf

A20%*R4 0.01 1b¥

121 ¥RS 1.12 1b+

322#R6 1.51 1bt

cxrx¥d 8/8/91 *x%x%% Record 00:41 - 00-Jdan—-72
system identification data Frocess parameter list

tx% Chan.data *=¥

# Name Value Unit Alarm messsges

Pressure 1 20.8 psig
3. ‘essure 2 21.7 psig
3EMTressi 2.9 psig
316*Fressz 21.8 psig
317=R1 22.6% 1b+
31g8=HT -2E.32 1b+t
319*RE Z24.00 1b¥
NZ2O=ER4A ~0.08 1bf
3E1#RE (.88 1b+t
FE2%ERE 1.46 1b¥

ORIGINAL PAGE 1S
OF POOR QUALITY



FEE XL

yootem o identidf

#* Chan.data #%x

# Name

y 7¥Pressure 1
y 8¥FPressure 2
11S%*Fressi
316%FPress?

31 7%R1 .

3118%#R2

J19%R3

320%R4

21 %#RS

322 %RE

exx¥x §/8/91

ivstem i1dentification data

t%%* Chan.data *%%

# Name

“Eressure 1
3 ‘essure 2
3 SPrressi
16%Press?
3117*¥R1
318#*R2

JIGfR*

ese/91 7

ication data

¥ 3

*x¥%%¥ Record Gigrs 407 - OO—Jan-72

Frocess parameter list

Value Unit Alarm messages

~2.8 psig
-1.9 psig
—-2.8 psig
-1.9 psig

22.57 1b+

=22.67 1bf

23.591 1bf

Q.00 1bf
1.12 1b+
1.530 1bf

*¥xxx% Record ©0:44 - Q0~-Jan—-72

Frocess parameter list

Value Unit Alarm messages
29.8 psig
Z0.9 psig
29.8'psig

0.8 psig
22.5_ 1bf
—23.60 1ot
24,17 1b+
-0.11 1bf
.80 1b¥
1.44 1b+%

EIS
ORIGINAL PAG



#

#x#Er Record Q0 45 - OO-Jan—-72

Frocess parameter list

# MName Value Unit Alarm messages
\ 7¥Fressure 1 ~2.8 psig
y SxFressure ¥ -1.9 psig
y115#Press ~-2.8 psig
116%Pressa -1.9 psig
y17xR1 22.5% 1b+
118%R2 —22.66 1bf
VIPERE 23.49 1bf
20%*R4 0.00 1bf
121 #RS 1.12 1bf
122#RE 1.49 1b+

k¥ 8/8/91 *¥x%% Record ©00:46 - QO—-Jan-72

Frocess patameter list

system identification data

t4% Chan.data #%xx

# Name Value Unit Alarm messages
FPressure 1 I2.3% psig
y o essure 2 40.% psig
I1Sm-tessl 9.4 psig
I16%Fress? 40.3 psig
317 =R 22.64 1bf
318#R2 2E3.90 1bef
24,36 1b+
~0.16 1b¥t
O.70 1bf
1.42 1bf

AL PAGE 1S

ORIGINAL PRCT oy

oF POOR



/9

identification

8/%9

EExE S/

'

' =M

#% Chan.data #*%
# Name

iy 7¥Fressure 1
i B#Pressure 2
11S5#Fresst
116%Press?
117%R1

118%R2

V1G%R3E

120%R4

121 %RS

122#R6

A£xx 8/8/91

wwvetem identification

-*% Chan.data *x%*
# Name
Trezsure 1
oo essure 2
11S#FFressi

11 6%Press?
y17%R1

;18+R2

11F9¥RE

s Z0xR4

121 =®RE

g
V22ERS

—

7S

sx¥¥¥x Record Ore dé& OO-Jan—-7 2
liet

Frocess parameter

Unit Alarm

mecsages

O, Q0
1.12
1.49

*%x%x%% Record 0Q0:47 QO-Jan—72

Frocess parameter list

Unit Alarm

messages

psig
psig
psig
psig
1bf
ibf
1b¥
ibf
b+
1bf

=
F

TS
=0

0. 6%

1.40

AGE 1S
ORﬁﬂxy'P pLITY

OF POOR @V



=74

«xx¥t Record 00: 48 - QOo—-Jan—-732

Frocess parameter list

t%x [Chan.data ==%
¥ MName Value Unit Alarm messages

y 7¥Fressure 1

y 8¥Fressure 2 ~-1.9 psig

I1S5#FPressl ~2.8 psig

yi&¥*FPress? -1.9% psig

117 =Rt 22.50 1bf

11 8*R% —-22.65 1bf

31P#R3 Z23.48 1b+t

120x*R4 —0.00 1bf

321%R5S 1.12 1bf

322%R6 1.4% 1bf

cxxx¥ 8/8/91 *%k¥%% Record 00:49 - OO—Jan—72
ivetem identification data Frocess parameter list
t#% Chan.data *x¥%

4 MName Value Unit Alarm messages

A essuir 52.9 p=sig
y 8®rressure 60.8 psig
A1S5%Frecssl 52.8 psig
J1&5*¥Fress2 &0.8 psig
317%R1 22,64 1b+
yig=ER2 —24.49 lbf
319#RE Z4.78 1lbv
FZ20xR4 —-G.2% 1b+t
321 ¥RS 0.51 1b+
1Z2%RE <37 1lbf

pAGE 1S

OR\G\N g\é QU ALITY

of PO



-+% Chan.data =%%

# Name Value

v 7¥Fressure 1 —-Z2.8 psig
1 8*Fressure 2 —1.9 psig
i15%Fressl -2.8 psig
116¥Fress2 -1.9 psig
11 7xR1 22.48 1bf
118%R2 —-22.65 1bf
119%R3E 23.46 1b+f
120*R4 —0.00 1bf
121 #RS 1.12 1ib¥
\22#R6 1.49 1b+

EERE B/B/91

svstem ildentification data

%% Chan.data %%
# Name

YValue

Fressure 1 72.8 psig

’ essure 2 7%.8 psig
1S mmessl 72.% psig
116%Fressa 73.9 psig
117*R1 22.65 1b+t
118%*RE -24,91

Unit Alarm

#xEEE Record 0OG:49 -

*#%x%x% Record ©00:51 - QO-Jdan—-72

Frocess parameter list

meEssages

S
AL PAGE |
o 5



rEsEE /891 f:? ¥ Record Go151 - CQl-Jan—72

f 7 identification data Frocess parameter list

r2% Chan.data %%

# Name Yalue Unit Alarm messages

3 7#Fressure 1 ~2.8 peig

3 B#Fressure 2 -1.9 psig

31S#Presst -2.8 psig

316#FPress”? -1.9 psig

317xR1 22.45 1b+t

318#*R2 =22.565 1bf

319%R3 23.46 1b+¥

3P0xR4 Q.00 1bf

3Z1¥R5 1.12 1bf

F2Z%RE 1.43 1b+

rtxxx B/B/F1 *¥%x¥% Record 00:53 - Q0-Jan—72
avstem identification data Frocess parameter list

\S
, L PAGE



T
cEEEE Q/E/TFL

/-

( ~m i1dentification data Frocess parameter list
2% Chan.data #x%x=%
# Name Value Unit Alarm messages
y 7#Fressure 1 —2.8 psig
y 8#Fressure 2 —-1.9 psig
ME*Fressl —~Z2.8 psig
316%FPress? -1.9 psig
317*%R1 22.44 1bf
118#R2 —22.64 1bf
I FRRE 23.45 1b¥
20*R4 =0, 00 1bf
121 #*RS 1.12 1b+
F22x*R6 1.48 1b¥
cxxx%x B/B/F1 *¥x¥¥ Record 00:54 -
system identification data Frocess parameter list
%% Chan.data %%
# Name Value Unit Alarm messages

Tressure 1 98.7 psig
Y r essure 2 ?%.46 psig
y15¥Fressi 98.7 psig
y1b6*¥Presss g%.6 psig
31 7#R1 22,64 1b¥
318%*R2 —-25.6%9 1b¥
Y1 F*RE 23.77 1b¥
FZ0=*R4 —0.46 1bf
2 G.13 1b+

1.29 1bf

=xExx Record

s 53 —

oriG\W
o PO

QO—Jan—72

Q0-Jan—-72

\S
pAGE
3; QUALTY



#xxEr B/8/%1 f;7

*#%2¢¥x Record GO 54 -

‘w identification data Frocess parametsr list
x4 Chan.data ¥#%
# MName Value Unit Alarm messages
y 7¥Fresswre 1 -2.8 psig
y 8¥Fressure 2 -1.%? psig
311S*¥Fressl -2.8 psig
y16%Press? -1.9 psig
31 7%R1 22.43 lbf
118%R2 —-22.62 1btf
119%R3 23.45 1b+t
y2oxR4 —Q.00 1bf
321 %#RS 1.11 1b+t
I22¥R6 1.48 1lb+f
exx%x%x B8/8/91 xxxx%x Record 0035 - QO-Jan—-72
5ystem identification data FProcess parameter list
%% Chan.data *x#
# Name Value Unit Alarm messages

~essure 1 113.3% psig
4 & _ Cessure = 114.2 p=sig
315#%¥Fressi 113.4 psia
316%FPress2 114.2 psig
317*R1 22.58 1bf
518+#R2 —Z&6.1% 1bdt
19%¥RZE 246.18 1b+t
EO*R4 -0.54 1bf
3Z1#RS G.0% 1bf
A22#RE 1.326 16+

\S
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APPENDIX E

8/8/91 STRAIGHT NOZZLE RUN




Data from "8/8/91 Straight”
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Data from "8/8/91 Straight”
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Data from "8/8/91 Straight”
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Data from "8/8/91 Straight”
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Data from

"8/8/91 Straight”
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Data from "8/8/91 Straight”
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Fx (Ibf)

Data from

“8/8/91 Straight”
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Data from

“8/8/91 Straight”
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Mx

Data from "8/8/91
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Pressure (psi)

9.800
16.200
25.200
37.300
40.900
50.400
58.300
64.600
75.300
80.800

Fx

(Ibf)

-0.050
-0.070
-0.070
-0.100
-0.160
-0.160
-0.140
-0.280
-0.290
-0.340

8/8/91 Straight CG DATA

Fy (lbf)

-0.220
-0.330
-0.520
-0.720
-0.720
-0.880
-0.970
-1.040
-1.160
-1.190

Fz (lbf)

2.140
3.420
5.260
7.630
8.380
10.070
11.580
12.880
14.800
15.850

Mx (in-lb)

0.050
-0.070
0.430
0.880
1.250
1.980
2.030
2.300
2.980
2.370

My

Thu, Aug 15, 1991 2:31 PM

(in-1b)

-3.380
-4.890
-8.270

-11.730

-12.560

-15.110

-16.670

-19.400

-22.990

-24.030

Mz (in-Ib)

0.400
0.600
0.880
1.280
1.440
1.600
1.800
2.080
2.480
2.440



|

-

OQOVONOO,MAW

R1 (Ibf)

0.720
1.130
1.810
2.660
2.960
3.620
4.130
4.600
5.330
5.600

R2 (Ibf)

0.320
0.580
0.770
1.130
1.260
1.480
1.800
1.900
2.080
2.350

8/8/91 Straight CG DATA

R3 {lbf)

1.100
1.710
2.680
3.840
4.160
4.970
5.650
6.380
7.390
7.900

R4

(lof)

-0.050
-0.070
-0.070
-0.100
-0.160
-0.160
-0.140
-0.280
-0.290
-0.340

Rs (Ibf)

-0.160
-0.240
-0.370
-0.520
-0.540
-0.640
-0.710
-0.780
-0.890
-0.900

Thu, Aug 15, 1991

R6 (lbf)

-0.060
-0.090
-0.150
-0.200
-0.180
-0.240
-0.260
-0.260
-0.270
-0.290

2:31 PM



<y 4

aaxx Br8/91 S

identiftication

<
i
-+
o
A
e

k% Tihan.data ¥x#
# Name

3 7¥Pressure 1

} 8¥Fressure =
i1S*¥FPrecssi
11&6%FPress2

xxE¥E Record G004 - GO—dan—7 2

iist

oar amater

data

Frocess

Yalue

Urnit Alarm mecssages

~-2.8 psig
—-1.8 psiag
~-2.8 psig
—1.8 psig

117 *R1
118%R2
11 9*RT
Y20*R4
121 %RS
\ZE*R6

22.48
LA’—- J_4
23.78
-0.18
1.21
1.71

ibf
ibf
1b+
1b+
ib+t
1bf

txdx% B/8/F1

syvstem identification

ex¥ Chan.data =%*
# Name

3 TxPressure |1
“essure

318 essi

11 6%FPressz

317*%R1

318*R2

3192%R3

S20%R4

321 *RS

G22ERE

*%x%x%% Record 00:06 - QO~-Jan—72

Frocess parameter list

Value

psig
psig
psig
psig
1bf
1b¥
1bf
-0.2% 1bf
1b+
1b+

Unit Alarm messages

£ \S
\ PAGE
OR\(::gk QU N—\ﬂ
of

7/



cEEx¥E G/B/91 5;

gD SRy

t2# Chan.data #x%
# MName

y 7¥Fressure 1
}y B*Fressure 2
3MS*Fressi

M1 6¥Fress

31 7#R1

Y18*R2

M IERT

A20%R4

321 *RE

322%R&

txxxx 8/8/91

syvstem identification

Q008

#E¥E¥ Record

Value Unit Alarm messages

—-2.8B psig
-1.9 psig
—-2.8 psig
—-1.8 psig

22.41
27,69
-0.19
1.21
1.70

ibf
1b+
1b+t
1bf
1b+¥
1b+

*¥x%¥%¥% Record 0Q:0Q7 QO-Jan—-72

Frocess parameter list

e¥* Chan.data #%*

# Name

> ‘Pressure 1
3 essure 2

31 Sweressl
Ji16¥Press2
31 7K1
318#RY
319#R3E
JZ20%R4
3Z1ixRS

V\Z2*RE

Unit Alarm

messages

0.97
1.61 1bv



7S

cxzrr S/8/9 :; *xExx¥y Record QOr 08 - QO-Jan-—-72
jv~tem i1dentification cata Frocess parameter list
t%% Chan.data #%¥

# Name Value Unit Alarm messages

3y 7¥Fressure 1 -2.8 psig

y gxFressure 2 -1.9 psig

315%Pressl -2.8 psig

J16*Fress -1.9 psig

317=R1 22.41 1bf

318%*R2 —22.29 1bf

319*R=E 23.69 1bf

F20*R4 -0.18 1b+t

321%RS 1.21 1b¢f

AZZ*R6 1.70 1b+f

rxa¥ka §/8/91 *#kxx¥ Record Q010 - QO-Jan—72
System identification data Frocess parameter list
=%5% Chan.data »%%

# Name Value Unit Alarm messages

£ <tressure | 20.7 psig

N essure 2 232.3 psig

315®rressl 0.6 psig

Aib%xFress 2.7 psig

A17%R1 24.2% 1bf

51g=RY ~21.52 1b+

419%RE 26,37 1b+t

A20*R4 -0.25 1b+
AZ1*RE .84 1b+t
AZ2=xRé 1.55 1b+



#*2+ Chan.data ##+%
# Name

1 7¥Pressure 1
; 8%Pressure Z
11S5%*Fresst
116%Press2
i17%R1

11 8%*R2

119%R3=

1Z20xR4

121 *RS

122%R6

xuE% G/8/21

wstem identification

¥xedy Record MG I | - OO-Jan—-7%2

Frocess parameter list

Unit Alarm messages

*k¥x% Record OO:14 - Q0-Jan—-72

%% Chan.data x*x
# Name

117%R1
118%RE
119*¥R3
yZ2O*¥R4
q:i*RS

'f‘.L*l <&

45.2
35,4
45,0
I5.2
25.06
~-21.18
27.5%
~0. 246
. 68
1.4%9

psig
psig
psig
psig
1b+
1b¥
1b4
1b+
1b+
16+

o\:\G\NN’ QU AL\TY
0

47



rxrer S/E/91 S

identification data

¢x% Chan.data =%%

# Name Value

3 7xPressure | -2.8 psig
3 8xFressure 2 -1.9 psig
I1S5#Fressl -2.8 psig
J16%Fress2 -1.9 psig
31 7%R1 22.41 1bf
318%R2 —22.30 1b+t
319%R3E 23.6%2 1bf
320%R4 —0.12 1b¥
32 1#R5 1.12 1bf
AZZxRSE 1.67 1b+

rixx%x 8/8/91

S5vstem identification data

x¥x% Chan.data *%x

# Name Value

3. -essure 1 4%.4 p=sig
4 8@¥Fressure 2 2.0 psig
315#Fressl 4%.46 psig
516%FPressz I9.0 psig
317=#R1 25.37 1bt
318=R2 —-21.¢4 1bf
319¥RE 27.85 1bf
3z0o=R4 —-0.28 1b+f
321 =RE 0.569 1lb+f
32E=RS 1.49 1lbf

Unit Alarm

Unit Alarm

#x#xw¥ Record 00:14 - Oo—Jdan—72

mecssages

xx%%% Record 00:15 - QO0-Jan—72

Frocess parameter list

messages

S
pAGE



rrwE¥ B/E/91 S

identification

tx% Chan.data #%%
# Name

3 7¥Precssure 1
Yy 8%Pressure =
115*¥Fressi
316%Press?

31 7¥R1

31 8%R2

319%R3

320*R4

3Z1xRS

AZ22*R6

cxxxx 8/8/91

Ssystem identification

t¥x% Chan.data »%*%
# Name

“essure
3 o Tessure
315%Fres=l
Nyl b6¥Fress?
31 7¥R1
A18xRE

3 FRRE
A20%R4
AZ1#RS
I22RRE

FEHEFd Record 00116 - OG-Jan—72
datsa Fraocess parameter ilst

Unit Alarm

Yalue

psig
psig
psig
psig
1bf
bt
ibf
1bf
ibf
1bf

A

22.41
—22.3
23.69
-0.11
1.1%9
1.66

*x%x¥% Record 00:19 QO-Jan—-72
FProcess parameter list

Unit Alarm messages

Value

Z 6



%% Th

ar.data

# Name

Yy 7¥Frezssure 1
y 8*FPressure

11S5*Pr

16%Press2

y17%R1
118%#R2
W 19¥RE
120%R4
21 #R5
22¥RE

rEwxx S/8/91

e=ssl

Value

—-0.07
1.18
1.64

Unit Alarm

psig
psig
psig
psig
1bf
1bf
1b+¥
1bf
1bf
1b¥

t¥% Chan.data *x*

# Nam

Y TEfFressure
: Tessure

3y .

T~
VM E*Pr
M 7#R1
318xRE
319#R=
320#R4
321#R5

N T L
LSRG

1=

e=s1

mm—=)
L=

Value

S565.4
70.5
S56.3
26.56
—20.50

.l =
Pty

—0.21
Q.47
1.38

Unit Alarm

psig
psig
psig
psig
1bf
1bf
1b¥f
16+
16
ib¥

nnnnnn

Go-Jan—72

Frocess parameter list
nessages
*¥%%%¥ Record 0O0:23 - 00-Jan—-72

Frocess parameter list

messadges

N
~



g

xxxE 2/9/91 ; FxFEx Racord GO 23 - OG~Jan~72

Frocess parameter list

cxx Chan.data *=¥x

# Name Yalue Unit Alarm messages

y 7#Fressure 1 -2.8 psig

y 8B%Pressure 2 -1.9 psig

11S5*Fressl -2.8 psig

J16%FPress -1.9 psig

117#R1 22.43 1bf

318%R2 -22.40 1bf

J19%#R3E 23.65 1bf

120%R4 —0.04 1bt

Y21 %RS 1.17 1bf

3Z22%R& 1.62 1bt

cxxx®x 8/8/91 *%e%% Record 00:25 - 00-Jan—-72
jystem identification data Frocess parameter list
tx% Chan.data #*%*#%

# Name Value Unit Alarm messages

78.%2 psig

3y T"¥Pressure 1
= 62.7 psig

Tessuwe

3lo. _ cessl 78.4 psig
116%¥Fress? &%.0 psig
3117%R1 27.03 1bf
318*R2 ~20.50 1bf
31 P*R3 Z0L0Z 1bf
AZ20ER4 ~0,32 1b+t
321%RSE 0,39 1b+
I22%RSE 1.236 1b+
ORIGINAL PRCE 15



cEwwE 5/E/F1 ,S #xx%r Record 00125 - O0-Jan-72

m rdentification data Frocess parameter list

-+2 {Chan.data #=x%

# Name Value Unit Alarm messages

1 7¥#Fressure 1 -2.8 psig

y 8%Pressure = —-1.9 psig

j15¥Frescsti ~2.8 psig

1 16%#Press2 -1.9 psig

31 7%R1 Z22.44 1bf

118*R2 —22.43% 1b+

M9*R3E 23.62 1b+

V20%R4 =0.02 1b+

WZ1#RS 1.17 1b+

22%R6 1.40 1b¥

ek §/8/91 *x¥%x¥% Record QQ:27 - QO-Jan—-72
ywstem identification data Frocess parameter list

# hame Value Unit Alarm messagecs
Fressure 1
3 essure 2

S
PAGE
oR\Qr“gg\é QuALTY



*#% Chan.data =x%
# HName

y 7¥Pressure 1
i 8¥Pressure 2
11S5%¥Pressi
116%Fressz

11 7%R1

118%R2

11F9¥*R3E

iZO*R4

121 %RS

122%R&

#%%% 8/8/91

iystem identification

% Chan.data *x%
# Name

Tressure 1
v+ & essure 2
11S5%Frescs1

y165%Fress?

121 #RS

JZ2ERE

rx#x% Record 00128 - Go-dan—72
data Frocess parameter list

Value Unit Alarm messages

—22.30
23,61
0.03
1.15

1.88

*¥%x%x¥ Record 00329 - O0-Jan-72

Frocess parameter list

Yalue Unit Alarm messages

GE‘S
OB GooR Q1 R

# /0



125

APPENDIX F

8/8/91 STRAIGHT NOZZLE RUN
(PLENUM REVERSED)



Data from "8/8/91 Str.P.Rev. CG DATA"

10

e Ri1 (Ibf)

(1bf)

R1

0 20 40 60 80 100

Pressure (psli)



Data from "8/8/91 Str.P.Rev. CG DATA"

20
* R2(bf
15
[ 4
L
*
ry 10 r
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L
L
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L
L 4
0
0 20 40 60 80 100

Pressure (psi)



R3 (Ibf)

Data from "8/8/91 Str.P.Rev. CG DATA"

0 ¥ U 'y
L ] PY R
1 ¢
o
9
®
¢ R3(Ibf)
-2
4
-6
-8
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0 20 40 60 80 100

Pressure (psli)



R4 (Ibf)

Data from

“8/8/91 Str.P.Rev. CG DATA"

0 20

40 60 80

Pressure (psl)

100

® R4 (ibf)



R5 (Ibf)

Data from

"8/8/91 Str.P.Rev. CG DATA"

o 20

40 60 80

Pressure (psi)

100

e R5 (Ibf)



R6 (Ibf)

Data from "8/8/91 Str.P.Rev. CG DATA"

’ ® R6 (Ibf)
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L <
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L
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Pressure (psi)



Fx (Ibt)

1.0

0.8

0.6

0.4

0.2

0.0

Pressure (psi)

Data from "8/8/91 Str.P.Rev. CG DATA"
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0 20 40 60 80

100
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Fy (Ibf)

Data from

"8/8/91 Str.P.Rev. CG DATA"
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0.6

04
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0.0
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0 20

40 €0
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80

100

¢ Fy (Ibf)



Data from "8/8/91 Str.P.Rev. CG DATA"
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Mz (In-Ib)

Data from "8/8/91 Str.P.Rev. CG DATA"
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APPENDIX G

8/15/91 PLUG NOZZLE DATA



Fx (Ibf)

Data from

"8/15/91 Plug

Data”

1.0

0.9

3.2165e-2 + 3.6107e-3x

R*2 = 0.964

0.8

0.7

0.6

0.5

0.4

0.3

0.2

0.1

0.0 ¢

20

40

60

Pressure (psl)

80

100

120

@ Fx (lbf)



Fy (Ibf)

0.0

-0.2

0.4

-0.6

-1.0

Data from

"8/15/91 Plug

Data"

‘\
\Q\\
R
A
\\
q\
N
\‘
R
N
N
o}
y = 6.6832e-4 - 9.6220e-3x RA2 = 0.999
20 40 60 80 100 120

Pressure (psi)

8 Fy (Ibf)



Fz (Ibf)

Data from "8/15/91 Piug

Data"

00@

y = - 4.9203e-2 + 1.6927e-5x

RA2

= 0.000

20 40 60 80

Pressure (psi)

100

120

B Fz (bf)



0
-5
)
o -10
*»
=
-15
-20

Data from "8/15/91 Plug Data"
\\\
‘e\\
%)
N
AN
I
N
\\
\ur~
N
N
y = - 0.34267 - 8.9015e-2x R"2 = 0.994
20 40 60 80 100 120

Pressure (psi)

B Mx (in-lb)



(In-1b)

My

Data from "8/15/91 Plug Data”
Ow
NI
ARNYE
nt
‘nq;r—-m
-1 P
Ty
-2 <3
N
N
3 ...
4 y = 0.18013 - 2.3960e-2x RA2 = 0.942
-5
-6
-7
-8
-9
-10
0 20 40 60 80 100 120

Pressure (psli)

a My (in-b)



(In-1b)

Mz

-5

Pressure (psli)

Data from "8/15/91 Plug Data"
0 ﬂ\\LJ\‘
\\
\E\
\& o

\.\&
y = - 2.31616-2 - 2.1220e-2x R*2 = 0.999
20 40 60 80 100 120

a Mz (in-lb)



L -

Pressure (psi)

0.000
10.800
20.700
34.500
39.200
45.400
51.900
59.900
67.600
76.700
96.200

113.600

Fx (Ibf)

0.000
0.020
0.050
0.070
0.100
0.130
0.130
0.170
0.200
0.250
0.290
0.430

8/15/91 Plug Data

Fy (Ibf)

0.000
-0.120
-0.210
-0.340
-0.370
-0.430
-0.490
-0.570
-0.640
-0.730
-0.920
-1.120

Fz (Ibf)

0.000

-0.
-0.
-0.
-0.
-0.
-0.
-0.
-0.
-0.
.020
-0.

-0

070
020
090
670
040
090
040
050
050

040

Mx (in-Ib)

0.030
-1.100
-2.280
-3.380
-3.850
-4.550
-5.250
-5.900
-6.480
-7.300
-8.730

-10.100

Thu, Aug 15, 1991 2:29 PM

My (in-1b)

-0.040
-0.350
-0.220
-0.480
-0.780
-0.780
-0.780
-1.210
-1.430
-1.650
-1.950
-2.940

Mz (in-Ib)

0.000
-0.240
-0.440
-0.800
-0.840
-1.000
-1.160
-1.320
-1.440
-1.640
-2.080
-2.400



Lol i
OWoONOVM A"

11
12

S

R1

(Ibf)

0.000

-0.
-0.
-0.
-0.
-0.
-0.
-0.
-0.
-0.
170
-1.

-1

170
310
480
550
620
730
800
880
980

360

R2 (lbf)

0.000
0.010
0.120
0.140
0.150
0.200
0.230
0.240
0.250
0.280
0.350
0.320

8/15/91 Plug Data

R3 (Ibf)

0.000
0.080
0.170
0.250
0.330
0.380
0.410
0.520
0.580
0.660
0.800
1.000

R4 (Ibf)

0.000
0.020
0.050
0.070
0.100
0.130
0.130
0.170
0.200
0.250
0.290
0.430

R5 (Ibf)

0.000
-0.030
-0.050
-0.070
-0.080
-0.090
-0.100
-0.120
-0.140
-0.160
-0.200
-0.260

Thu, Aug 15, 1991

R6 (Ibf)

0.000

-0
-0
-0
-0
-0
-0
-0
-0
-0
-0
-0

.090
.160
.270
.290
.340
.390
.450
.500
.570
720
.860

2:29 PM



x4 Chan.data *x#¥

o
T

Mame

3 7%¥Fressure |
} 8*Fressure 2
31S*¥Frezsi
314&%FPress
317%*R1

3183%R2

F19%*RZE

520%R4

421 %RS

A2 *¥RSE

rxxx¥% G/15/91

«*¥ Chan.data
# Name

A70O=R4
AT RS

-
AEEERE

Value

Value

Unit Alarm

Uit Alarm

messages

*»x¥¥¥% Record 01:27

Frocess parameter list

ORIGINAL PAGE 1S



crxrE S/1T/91

! 5 igdentification
%% Chan.data #=#%

# Name

7¥Preccure 1
Eg¥Pressure
3 1E2xFressi
y16#Fress2
11 7%R1
y1B8*RY

11 2xR3E
120xR4
321%¥R5
322#R&

3

4

cxx¥% 8/13/91

vetem identification

L,

nwopon

oI

womonow

317#R1
518%R2
41 P¥R3
SZOxR4
AZ21#RS

VT o T L
‘1.".;:.-'\F‘\C'

0,50
0.94

2.10

psig
psig
psig
psig
1b+
1bf
1bf
1bf
ibf
1b¥

*x¥x¥¥ Record 01:29 QO-Jan—-72

Frocess parameter lis

psig
psig
psig
p=sig
1b4
1bf
b+
1b¥
1b+
1bf

GiNAL P
E§9P00R~QUALHN



?‘ -~ o 1dentification data
«%% Chan.datzs =%
# MName Yalue
y 7#Pressure 1 —-2.8 pesig
3 8¥Pressure 2 ~-1.7 psig
115#Fressl —~Z.8 psiag
J16¥Fress? -1.7 psig
317*Rt1 26.91 1b+
318%R2 —-23.91 1b+
J19*R3 25.47 1bf
Y20+%R4 0.42 1b¥
21 %*RE D.97 1b+t
A2Z2xRE 2.189 1b+
rxxrxx B/15/91
system identification data
«%% Chan.data =*x
# Name Value Unit
° Tressure 1 17.8 pesig
3 essure 2 19.0 psig
315¥Fressi 17.8 psig
yoxPress 19.0 psig
317 %*R1 ' 1bf
sle=sRy b+
517#RE 1o+
SE0xR4 ib+f
1bt
Z.0% lbf

*xx¥% Record 01:31 - O0—-Jan—72
Frocess parameter list
fdlarm messages

S
phAQE |
OR\G:‘;g‘é Qu Ty



r3* Chan.data =%+%
# Name

3 7¥FPressure 1
5 8xPressure 2
315%¥Fressl
531&%Fress?
317%R1

518#*RZ

319*¥RE

AZ20=R4

371 *RS

A22#Ré6

=xxx¥ B8/15/91

System i1dentificatian

¥> > Chan.data =#*%

*
H
5
m m
N
i
-
5
m

m
nownonu

L I
.

]

I I

) O~ 0 N
*

A 2 T A
R B A B 1)

a0

Ry

e ko T

il

eridyr Record 01132 - oo-Jdan—72
data Frocess parameter list

Value Unit Alarm messages

-2.8 p=ig
-1.7 psig
2.4 psig
-1.35 psig
26.87 1bf

0.48 1bf
0.97 1b+t
2.17 1b+t
*x#¥¥ Record ©O1:36 - QO-Jdan—72
data Frocess parameter list

Value Unit Alarm me=sages

Z1.7 psig

22, psic

F1.7 p=1ig

< ps=ig

1bf
1b+
1b+
1b+
0.90 1b+t
1.9¢ 1b+




e

FrEyr O/15/791 #e¥Ed Record O01:346 - DO-Jdan-—-72
/ . - . - -
7 identification data Froce=zs parameter lis

%% Chan.data #%¥

# Name Value Unit Alarm messages
i 7#Fressure 1 -2.8 psig

;1 @#Pressure 2 -1.7 psig

115%¥Fressl -2, psig

il6¥Fressz —1.7 psig

117%R1 26.8% 1bf

118%RY -23.92 1b+

y19%RE 25.39 1b+

120%R4 0.47 1bf

121 %RS 0.924 1bft

iZ2%RE 2.15 1b¥*

FExx B/15/91 *x¥¥¥% Record ©01:38 - GO-Jan—-72
wstem i1dentification data Frocess parameter list
¥ Chan.data ®*%%

# Name Value Unit Alarm messages
\ essure 1 J36.5 psig

y §fFressure 2 37.5 psig

i15%Fressl1 Z&.4 psig

1LE*Fresst I7.6 psig

y17#R1 26.34 1b+

yiEeERE —23.77 1b+

W1GERE 25,72 1bf

20#R4 .37 1bf

VZ1¥ROD 0.88 lbt

IZZERGS 1.86 1b¥



crsrx o 15770 FEEFE Record 01139 - Oo-Jdan—-72
3 identiftication data Frocess parameter list

t£4 Chan.datbte *##%

# pPame Yalue Unit Alarm messages

3 7%Fressure 1 -2.9 psig

3 B¥Fressure & -1.7 psig

31S5*¥Fressi —2.8 psig

31&6%Press? —-1.7 psig

317%R1 26.88 1b+

318%R2 —2Z.92 1bf

312%R3 25.36 1bf

320*R4 0.47 1bf

3Z1%RS 0.%26 1bf

322%RS 2.15 1bf

cEEx® Q/15/921 *»¥%%%% Record 0l:41 - QO-Jdan—72
system identification data Frocess parameter list

«+3 Chan.data #=%%

# Name Value Unit Alarm messages
“essure 1 42.5 psig
3 o .essure I 4.7 psig
315*Fresst 42.5 psig
31&%Fress? 3.7 psig
317%R1 26.26 1b7f
+1G*R2 —-23.73% 1b+
315%RE 25.74 1bf
G20%R4 0.&0 1b+t
371 *RS 0.87 1b+
32Z*RS 1.81 1b+t




o
o
+
bl

=E AT dat
z# MName

7E*Fressure
+ BxFPressure
11S5%Fresst
116%FPress?
117%R1
118#R2
119 %#R73
i20*R4
121 +R5S
LS 2 S0

rERE B/15/9

ivetem identification

1

Value

-Z2.8 psig

—-1.7 psig
-Z2.9 psig
-1.7 psig

Z6.88 1b+
—23.92 1bf
25.33 1bf
0.47 1b+t
0.%96 1bet
Z2.14 1bf

*
»:
i
T
3]
al
a
bl
rt

y “xFrezsure
Tvessure

Y1 ess

116X ress?

y17#R1

11 8%#R2

31 P ':r-

s 4

1 ERES

I ERS

pra

Value

D.&0 1bf
0.86 1bf

—r Lo
1.1\_I 151'

Unit Alarm

Unit Alarm

*»xx¥¥ Record 1:45 - OG~-Jan—72

Frocess parameter list

messages

GE\S
pL PRYE <y
QR“;N R-QUAL‘
oFf PO




r?

rrEeswx 2,/15/91 #rEEd Record 2l:4& - CO—-Jdan—-72

s*x [Chan.data %%

# NMame Yalue Unit ARlarm messages
A 7¥Fressure 1 -2.% psig
A 8*Fressure 2 -1.7 psig
AlS*Fressl -2.9 psig
Al&*¥Fress2 -1.7 psig
A17*K1 26.87 1bf
A18*R2 ~23.90 1bf
A19xR3 25.29 1bf
AZO*R4 Q.47 1b+
AZ1*#RS Q.26 1lbf
AZZ%*RS Z.13 1bf
*¥%¥¥ B/15/91 *xxx% Record 01:48 - QO-Jdan-72
Svstem identification data Frocess parameter list

%% Chan.data #%x

# Name Value Unit Alarm messages
ressure 1 056.9 psig
A OwFressure 2 8.2 psig
AlS*¥Fressl 56.9 psig
AlexFressy 8.2 psig
A17%R1 7 1ot
B18%xRZ 1bt
A19ERE 1b+
ATO*R4 ibs
AZL*RS ib+
ARZ%RE 1.68 lb+f



P&

cErer BS10/F1 FEEEY Record 01:49 - Qo—-Jan—7
1’ i rdentification data Frocess parameter list
“ % Chan.data =%%

# Mame Value Unit Alarm messages

3 7¥Fressure 1 -2.% psig

3 8#Fressure = -1.8 psig

115¥Pressl ~2.9 psig

3146¥%Fress? -1.7 psig

317#R1 26.85 1bf

318*RE -2%.91 1b¥

319%R3Z 23.26 1bf

J20xR4
53Z21%RS
322%R6

rrxdx G/15/91

system identi

¢#k%* Cham.data
# Name

: Treszure
R Essure
315¥Fressi
31&6¥Fress?
317¥K1
S318%R2
319%RE
3Z0ER4

N1 ERS

ARG

3

.F

0.47
G.96

2.12

l1bf
1b+f
1b+f

*¥x%% Record 01:51 - QO-Jan—-72

ication data Frocess parameter list

e X3
Value Unit Alarm messages
&4.6 psig
&5.8 psig
64.7 psig
&£5.9 psig
£5.97 1b+

1bf
1b+f
1b+
1b+

ib+

P P
OYF“C::SOR Quat
OF



cxxxx B/1I5/91

?= ~em identification dats
&%*\Ehan.data K

# Name Value Unit
3y 7¥Fressure 1 —2.% psig
y 8*FPressure 2 —-1.8 psig
M S*Pressi -2.9 pesig
M b6¥FPress? —-1.8 psig
M 7%R1 26.86 1bf
318%#R2 -23.92 1lb+t
319¥RE 25.2% l1b+f
120%R4 Q.47 1bt
321 xRS O.96 1b+¥
I22%*RE 2.12 1b+t
rxxx B/15/91

system identification data

ex¥x Chan.data =#x#%

# Name Valuwue Unit

-

Fressure 1 7%.7 pslg

3 essure =2 74.2 psig
31Swtessl 7%.8 psig
J16xPresst 75.1 psig
317%R1 25.87 1bf
31B%R2 -23.64 1b+
319%RE 25.89 1bf
2OxR4 0.72 1b+
421%RS5 .80 1b+
Y22%R6 1.55 1bf

¥xE®E Hecord 120

Frocess parameter list

Alarm

*xxx%% Record 01:5% O0-Jan—-723

Frocess parameter list

Alarm messages



/0

sEEFE H1D/91 waxwEs FRooord GliD3E — OO-Jan—72
= raentification data Frocess parameter lis

t2% Uhan.data =¥+

# PName Value Unit Alarm messages

3 7¥Pressure 1 ~Z2.9 psig

3 8¥Fressure ~-1.8 psig

315%Fre=ss -2.% psig

Jl&#Fress —-1.8 psigq

31 7#R1 26.85 1bf

118#R2 -23.92 1bf¥

J1FERE 25.21 1bf

320%xR4 O.45 1b+

21 *RS 0.94 1bf

322x*RE 2.12 1b+t

rex¥x B/15/91 £x%¥¥ Record 01:55 - QO-Jan—-72

syetem identification data Frocess parameter list

+x% Chan.data =%+

R4
LRSS

(o]

i

R
B

# Name Yalue Unit Alarm messages
Z "ressure 1 7?51 psig

53 & essure O Y4.4 psiqg

215¥Fress 93.2 psig

i1&%Fressl 4.5 psig

W17 %R 25.68 1bt

~18*RE 23,587 1bt

i1 7¥RE ZéH.01 1bdt

S o1lb

i
b
=g
-+

b
g g
-
o
4

_ GE \S



“HEEs B/15/91 rxxx% Record O1:550 - DO-Jdan—s
{
i v 1dentification data Frocess parameter. Lis

# Name Value Unit Alarm messages
3y 7%Fressure 1 —Z. p=ig

3 B#Fressure 2 -1.8 psig

115*Frecssi -2.%9 psig

J16#Fress? —1.8 psig

y17*R1 26.88 1b+

118%R2 -25.92 1bf

31 F¥ERE 25.17 1b+
\FORRA 0.4% 1b+t
AZ1*RE 0.6 1b+

322#Rs 2012 1B+
crxre B/15/91 *x¥%¥% Record 1:58 - Qa-dan-7%

svstem i1dentification data Frocess parameter list

= Yalue Unit Alarm messages

110.5 psig
111.8 p:l\.l
110.5 psig
111.8 p=ig
TS LT [
et 8w Lok

y
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Ty
-+

o
A

pod bt e bt et =t T
P
4

o

Gt
oR\C;‘-'\g‘g: ALVTY
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APPENDIX H

8/15/91 STRAIGHT NOZZLE DATA
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8/15/91 Straight Data Thu, Aug 15, 1991 2:29 PM

R1 (ibf) R2 (Ibf) R3 (Ibf) R4 (ibf) R5 (Ibf) R6 (Ibf)
0.000 0.000 -0.010 0.000 0.000 0.000
0.400 0.580 0.620 -0.030 -0.010 - -0.090
0.720 1.070 1.080 0.060 -0.010 -0.140
1.100 1.660 1.740 0.090 -0.030 -0.210
1.520 2.130 2.390 0.110 -0.070 -0.290
1.850 2.610 2.930 0.140 -0.050 -0.360
2.240 3.120 3.530 0.120 -0.090 -0.400
2.680 3.800 4.040 0.170 -0.120 -0.520
3.440 4.860 5.230 0.340 -0.110 -0.650
3.970 5.500 6.030 0.320 -0.160 -0.730
4.400 6.020 6.780 0.210 -0.200 -0.810
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Pressure (psi)

0.000

6.900
12.400
19.700
28.700
34.700
42.700
50.600
65.800
76.000
84.400

Fx (Ibf)

0.000
-0.030
0.060
0.090
0.110
0.140
0.120
0.170
0.340
0.320
0.210

Fy

8/15/91 Straight Data

(Ibf)

0.000
-0.100
-0.150
-0.240
-0.360
-0.410
-0.490
-0.640
-0.760
-0.890
-1.010

Fz (lbf)

-0.010
1.600
2.870
4.500
6.040
7.390
8.890

10.520

13.530

15.500

17.200

Mx (in-Ib)

0.030
-1.000
-1.780
-3.000
-3.700
-4.600
-5.430
-6.200
-8.030
-8.980

-10.000

Thu, Aug 15, 1991 2:29 PM

My (in-Ib)

0.040

-0
-0
-0
-1
-1
-1
-1
-1
-2
-3

.170
.040
.350
.130
.390
.780
.040
.600
.290
.280

Mz (in-b)

0.000
-0.320
-0.520
-0.720
-0.880
-1.240
-1.240
-1.600
-2.160
-2.280
-2.440



£y oew ._.‘/ij.__.'//‘—fi L
L
e - 1 & 4 —

Svyonwm rdentification data

cxx Chan.data %¥x*

# Name Value Unit Alarm messages

3 7¥Fressure 1 -Z.8 psia

3 8#%Fressure 2 -1.6 psig

I1S5%Fress —-Z2.8 psig

Y&k Fress2 -1.6 psig

317*%R1 26.88 1bf

318%RZ —-2Z.846 1bf

319=#R3E Z25.71 1b+

B2C%R4 Q.45 1bt
421 xRS .98 lof
GR2#RE& 2.24 1ib#t

cxxi®x B/15/91 rxx¥#¥ Record 01:09 - OO0-Jan—-72
Svztem identification data Frocess parameter list
4% Chan.data #*%x¥
M Value Unit Slarm messages

4 7¥Fressure 1 -2.8 psig
4 B*¥Fressure 2 -1.&6 psig
415%Fress -Z.8 ps1iqg
WiSH¥Pressa —1.& psia
S17#R1 26.88 1bv
G1E*RRE —2%.87 1lb+t
19 %R Z25.70 lbof
R4 0,45 1b+
H521#RS .98 1b+
HGR2RRS 2.24 1bf

AGE 1S
. RIGINAL P
(O)F POOR QUALTY



s Tt

Lt L

31
316%F+
317%R1
318#RZ
31F7%R3
AZ0*R4
ixR=

*R&

—

=

W
.
T

AL

kxR O

Epr
Y >

tem

r e
5 =
31S*Fre
si6%Fre
51 7#R1
118=RE
s19ERE
ZOERS
el E
e

7xFress
S*Fress
S#*Fress

e
ure

-
=
=

=

15791

identification data

scsure
ssUre
=51

D
foory

sy
[y
b

R E

Reco

b
[

Process parameter list

-2.8 psig
-1.56 psig
26.8%9 1bf
—-2%.87 1b+t
Z25.70 1b+
3.45 1b+t

.98

*xx%x¥¥ Record ©0O1:11

Frocess parameter list

‘alue Unit Alarm messages
&.% psig
5.5 psig
7.0 psig
5.4 p=si1g

27.329 1bt
~-2E.29 1b+t
26035 1bt
Q.42 1B+
3.97 1b+
Z.15 1b+

¢

PTe P P

)
P

O0O—-Jan—73

oR\C;"‘éP‘ Q“
of

EVS
P



saxnxx S/15/91 ¥¥¥x¥ Record Gl - QO—Jan—7% S;

rx2x Than.data #x%
# Mame Value Unit Alarm messades

4 7#Fressure 1 ~-2.8 psig
Yy 8#Fressure = -1.4 psig
A1S#Fressl ~-2.8 peig
N14*Fress -1.&6 psig
317*R1 26.86 1bft
5189=*R2 -2Z.%0 1bt
31F*RZ 25.66 1bt
N20xR4 0.45 1b+
221 %*RS 0.27 1b+
NR22¥RS 2.2% 1bt
cxx¥¥ 8/15/91 x#%%% Record ©01:1Z - O0—-Jan—73
Syvstem 1dentification data Frocess parameter list
%% Chan.data #=%
# Name Value Unit Alarm messages
5 TePrecssure 1 2.7 peig
4 Tressure = 10.8 psig
AN “ess .7 peig
A16FFressE 10.7 psig
A17¥R1 27.598 1bf
N18*RE ~-22.83 1b+t
S1F*RT 26.74 1b+
G.o31 1bf
0.9& 1bf

2.09 1bf

E \S

L P
oR\c“;\g" Qumm



exEx Z/157F1 *¥rxx Record 01:213% - QO-dan—-7=%
?y*rem rgentification data Frocess parameter list

# hName Yalue Unit ARlarm messages
3 7¥*Fressure 1 -2.8 psig
3 BxFressure 2 -1.56 psig
315¥Fressli -Z.8 p=sig
16%Press2 -1.6 psig

117%*R1 26.85 1bAf
318%*R2 —23.91 1bf
319%R3 25.62 1bdf
320xRk4g 0.44 1bf
AZ21%R5 0.27 1bf
32E*R6 222 1bt

cxxxx 5/15/91 *¥%¥%x¥ Record ©01:173 - O0-Jan—72

system identification data FProcess parameter list

%% Chan.data =*#*%
# Name Valuse Unlt Alarm messages

: ‘Fressure 1 22.5 psig
3 ecssure O 18.1 psig
310wt essl 22.% psig
316#Fressi 13. psig

317%R1 27.95 1b+t
318#RZE —22.25 1lbft

y19ERE 27 .38 1bt
GEOxR4 0, 1h4
321 ERS D.94 1b+
G EERG 2.0 1b+

GE \S
oR\fag &L; ALITY



Sveatem rdentitication
%+ Chan.data =#%
# pName

3 7¥Pressure 1
3 8¥Frezsure 2
1o¥Frescsl
316xFress2

31 7*#R1

318%R2

A1 F*RE

AZ0xR4

321 ¥RS

422#Ré

sxx¥¥ B/15/91

System identification

FPressure 1

e

-

- “Essure
Al St essl
Al&¥Press?
Aa17%5R1
G1E#*RE
Als#RE

A1 =*RE
AZEZ*RS

Value

26.88
—-23Z.86
25.64
0.46
.78

ey 7
hale F

27.0
2.9
27.0
28.40
-21.73

28005
057
0.91
1.9%

LUnit Alarm

Y

Fecord <l:lé6 - -dan-7 i
Frocess parameter list

psig
psig
psig
psig
1bf
ibf
1bf
1bf
1bf
1b¥

xx¥ %% Record 01:17 QO~-Jan—72

psig
psig
psig
psig
1b¥
1b¥
1b¥
b+
ib¥
1bf

. AGE\S
;gf{\t:gg‘: QuALTY



v 7¥Precsure 1
i 8*Fressure &
JiSx¥Fre=ssi
316%Fresss
317¥R1

318%R2

319%#R3E

2R A4A

Z1#R5

N2ZxRSE

rExEE S/15/91

1dentit

%)
<
0
+
1]
3
-

cx% Chan.data
# Name

s

wExer Record - D dan -7
rcation data Frocess parameter list
*xx
Valug Unit Alarm messages
—-Z2.8 psig
-1.7 psig
-Z.8 psig
-1.7 psig
26.86 1bf
—2%.8% 1lb+¥
25.60 1bf
O.46 1b+
0.97 1b+t
2.21 1bf
*x¥%¥% Record 01:18 - O0-Jan—72
ication data Frocess parameter list
%
Value Unit Alarm messages

129.8 psig
SI.0 psilg

40.0 psig
23.1 psig
Z8.71 1bv
-21.28 1b+
Z8.393 1bv
G.60 1bf
3,92 1bet
1.85 1bf

£ \S
L PRG
ottt



7¥Frezswure 1
SxFrescure =
3iS*Fressl
J16%Fress?
317*R1

318¥R2

31F%RE

A20xR4S

321 *RS

A22=RE

4

xxxxx 8/15/91

System identification

cx%x Chan.data %»»x

T

FE
{
A 3 |
m
mwowonow
n
ot

Yalue
-2.8
-1.7
-Z2.8
-1.7

26.85
—-2E.90

25.59

0.45
.98

-
<

221

Value
49,2

41.0
49.1
40.9
TG 09
-20.78
29,12
[
0.8%9
1.81

Urnit Alarm

S

=xEE® Hecor: Gia i - CO-dan—7 2
parametesr list

messages

psig
psig
psig
psig
1b+
1bf
1bf
1bf
1bf
b+

xx¥¥¥ Record

Unit Alarm
psig
psig
psig
psig
ibf
16+
ibf
16+
ib¥
1o

01:20 -

OO-Jdan—72

ORIGINA-
of POOR

‘(:)U A\.\'\"‘



S&

ot TS srrir Rooord Gl s20 - Q- Jdan -7

Tt parameter list

¥+ Chan.dats =%x

# MName Yalue Unit éalarm

3 7¥Fressure 1 -2.8 psig
3 @xfFressure & ~1.7 psig

315#*¥Fress ~-2.8 p=slg
J16%Fresst ~-1.7 psig
317%*R1 26.85 1b+
318%#R2 -23.93 1bf
319=R3 Z25.57 1bt
AZ20%R4 G.486 1bf
321#R5 0.97 1b+t

N22#RE 2.21 1bf
rExEd H/15/71 £%£¥% Record 01:22 - Go-Jan-7%
Svetem identification data Frocess parameter list

# Name Yalue Unit Alarm messages
58.9 psig
7 pslg
58.7 psig
49.2 psig
F.53 1b¥t
—20.1% 1b+
29,61 1b+
Q.63 1bF
0,85 Ibt

1.6%9 1bf

AGE \o
G\NAL- e



3 7EPressure

SxFressure
31S#Fressli
3146%Presss
317%R1
318#R2
319¥R3E
FZ0xR4A

21xR5
3Z22%Ro
rraxx B/15/91
3vetem identi

1 = o

> -1.7

76.85
~-23.91
25.55
Q.46
Q.97

2020

fication data

psig
psig
psig
psig
1bf
1bf
1bf
1bf
1bf
1bf

3 7xFressure
: Srreszsure
i essl
J1&E@Fresss
317#R1
518=R2
51 FERA

RE 3 Eis

kol

Umnit
psig
psig
pseig
psig
1bf
1b¥
1b¥
ibf
b+
b+

Alarm

**x¥x¥ Record

01:2

—

g
Q

O—-Jan—72

Frocess parameter list

messages



4 7ePressure 1
L BefPreszure £

]

4Z0O*¥R4
171 %RS
LTI RRE

s¥¥xxE B/15/91

Svetem identification data

2% Chan.dats *x«
# Name Yalue

a7
wt r/

~4
el
— e G (0 L

87.
4.

2
-18.4

T1.56

0.75

SZLRRS 0. 81
47

LITRRE 1.

Unit Alarm messa

\n

o
s T ST U R s o
[fo i n g i

-+,

o T e T S = o B 16 N 0 e

|5 S vo R o S L 0 S B 1

-+,

x#%#% Record 01:24 - 00~Jan—7x

[in)
@
th



'S /
xxr® Record 01225 -

25 - Oo—Jan—7

Frocess paramster list

== __an.data *EE

# Mame Value Unit Alarm messages

y 7#FPressure i 2.9 psig

y 8xPressure 2 ~-1.7 psig

115#Fressl ~Z2.9 psig

116%#Fress2 -1.7 peig

11 7%R1 26.84 1bf

y13%R2 —2%.85 1bf

119%RE 25.35%2 1b¥

y20xR4 .48 1b+t

121 %*RS 0.97 1bf

y22%R& 2.19 1bf

ckxE%x B/15/91 ##x%¥% Record 01:25 - OO-Jan—-72
wstem identification data Frocess parameter list
r%2 Chan.data #*%*

# Name Value Unit Alarm messages

y 7#¥Fressure 1 ?7.5 p=ig

Fressure 2 82.7 psig
Vi es=1 ?7.5 psig
yl6xrtressy 82.5 p=ig

F1.24 1be
~17.8% ibf
TELE0 1bS
1b+f
1bf

b
-
7
i
(o] 1 i
< J.tll

GE
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APPENDIX |

8/15/91 STATISTICAL DATA AND CALCULATIONS
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